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X  REPOBT   OF   THE    SECRETARY    OF   AGRICULTURE. 

and  climates  are  adapted  to  many  things  that  have  not  yet  been  intr 
duced  to  them.  Department  explorers  are  searching  the  Old  Wor 
for  whatever  is  valuable  there  and  useful  here,  with  results  that  a 
quite  encouraging.  Our  aims  are  to  help  toward  the  production 
the  States  and  Territories  of  everything  their  soils  and  climates  w 
permit,  and  to  help  our  new  island  possessions  to  grow  whatever  pro 
ucts  require  tropical  conditions. 

Our  growing  commerce  is  accompanied  with  danger  from  invasi* 
of  animal  and  plant  diseases  and  parasit/Cs  calling  for  vigilance  on  t 
part  of  Department  scientists  to  keep  them  out  and  to  deal  with  the 
when  they  cross  our  borders,  as  they  occasionally  do. 

My  last  Keport  showed  that  the  Department  w^as  paying  $12,600 
year  for  rent  of  buildings.  It  is  now  paying  $21,700,  and  the  amou 
will  increase  as  the  work  increases.  It  would  be  good  business  poli 
to  adopt  a  plan  of  building  adequate  to  the  future  needs  of  the  Depai 
ment,  and  to  authorize  the  erection  of  so  much  of  it  as  would  provi 
for  the  offices  that  are  now  housed  in  the  city  wherever  room  can 
had.  The  sum  necessary  to  provide  the  rent,  at  Government  rates 
interest,  would  be  ample  to  begin  with;  besides  none  of  the  buildin 
now  in  use  are  fireproof,  -and  we  have  materials  that  have  accam 
lated  in  our  laboratories,  in  addition  to  a  unique  library,  that  con 
not  be  replaced  if  destroyed  by  fire. 

WEATHEB  BTJKEATJ. 

Forecast  Warnings. 

The  past  year  affords  gratifying  evidence  of  the  value  of  forea 
warnings  of  the  Weather  Bureau  in  saving  life  and  property.  Peoj 
of  other  nations  express  appreciation  of  our  Atlantic  weather  f  orecas 
The  universal  appreciation  of  this  service  in  giving  ample  warning 
the  approach  of  severe  storms  or  hurricanes  or  of  killing  frosts 
highly  gmtifying  and  affords  ample  testimony  of  the  assertion  I  ha 
made  on  previous  occasions  that  the  value  of  property  saved  from  Ic 
repays  to  the  country  many  times  over  the  cost  of  maintaining  t 
Bureau. 

Substantial  increase  was  made  in  the  distribution  of  daily  forecas 
through  the  rui'al  free  delivery,  although  efforts  in  this  direction  we 
circumscribed  for  want  of  funds  for  the  purchase  of  necessary  suppli< 
On  August  1,  1902,  there  were  in  operation  about  10,000  rural  fn 
delivery  routes,  serving  approximately  1,000,000  families.  For  t 
reason  stated,  only  105,000  families,  served  by  about  1,000  rout< 
30uld  be  furnished  with  the  forecasts  of  the  Bureau.  According 
he  estimates  of  the  Post-Office  Department,  there  will  be  in  operati 
.uly  1, 1903,  15,000  routes,  serving  approximately  1,500,000  familii 
./*p~^«Antinsr  a  pop'^l^*^''^*^  of  over  7,500,000  people.     The  distiibuti 
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)f  the  daily  forecasts  of  the  Bureau  should  be  made  coextensive  with 
iie  rural  free  delivery.  This  could  be  done  on  the  basis  of  the  Post- 
office  estimates  for  July  1,  1903,  at  a  cost  of  about  $100,000. 

Wireless  Telegraphy. 

The  experinDients  in  space,  or  wireless,  telegraphy  were  begun  Jan- 
uary 1, 1900,  under  the  direction  of  the  Chief  of  the  Weather  Bureau, 
and  were  continued  during  the  past  year.  While  much  valuable  infor- 
mation has  been  secured  and  a  fairly  satisfactory  experimental  S3^stem 
has  been  devised,  I  am  not  able  to  report  such  progress  in  the  investi- 
gation as  would  justify  the  Department  in  dispensing  with  its  coast 
telegraph  lines  or  with  the  cables  that  connect  certain  islands  with  the 
mainland. 

Storm  Warning  Equipment. 

As  far  as  funds  would  permit,  the  work  of  extending  the  equipment 
of  steel  towers  and  high-power  lanterns  of  improved  type  at  important 
storm  warning  stations  was  pushed  energetically  during  the  year  by 
the  instrument  division.  In  all,  54  towers  were  distributed  to  storm 
warning  stations. 

The  funds  available  were  too  limited  to  permit  of  the  purchase  of 
high-power  lanterns  and  other  accessories  required  by  the  towers. 
Moreover,  the  first  six  months  of  the  past  year  have  been  necessarily 
consumed  in  the  manufacture,  shipment,  and  installation  of  the  towers. 
The  matter  of  lanterns  and  accessories  will  therefore  have  to  be  sup- 
plied this  year,  and  while  provision  for  them  has  already  been  made, 
the  storm-warning  fund  will  permit  of  no  considerable  extension  of 
the  work,  and  we  must  of  necessity  confine  ourselves  to  finishing  up 
the  work  left  over  from  last  year.  There  are  now  109  storm- warning 
and  9  special  stations  at  which  the  steel  towers  have  been  installed. 
Of  these,  48  need  lanterns,  and  they  will  be  issued  as  soon  as  delivered 
by  the  contractors. 

Under  the  special  appropriation  by  Congress  for  the  purchase  of 
sites  and  the  erection  of  buildings  for  the  use  of  the  Weather  Bureau 
at  certain  stations,  buildings  were  erected  at  the  following  places,  at  a 
total  cost  of  $23,932.53,  namely:  Atlantic  City,  N.  J. ;  Hatteras,  N.  C. ; 
Fort  Canby  (North  Head),  Wash.;  Port  Crescent,  Wash.;  Tatoosh 
Island,  Wash.,  and  Point  Reyes,  Cal.  Under  this  appropriation,  also, 
buildings  were  repaired  and  improved  and  supplies  provided,  at  a  cost 
of  $17,279.03,  at  the  following  places:  Bismarck,  N.  Dak. ;  Jupiter,  Fla. ; 
Kittyhawk,  N.  C,  and  Cape  Henr}%  Virginia.  The  buildings  at  Port 
Crescent,  Wash. ,  and  Jupiter,  Fla. ,  are  still  in  course  of  construction, 
but  will  be  completed  within  a  few  months.  In  view  of  the  approval 
of  this  policy  and  of  the  economy  to  the  Government  of  owning  its  own 
buildings,  1  recommended  an  additional  appropriation  of  $50,000,  which 
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was  duly  granted  by  Congress,  for  the  purchase  of  sites  and  the  erec- 
tion of  not  less  than  six  buildings  during  the  current  fiscal  year.  The 
places  selected  for  these  new  buildings  are  Yellowstone  Park,  Wyo. ; 
Amarillo,  Tex.;  Modena,  Utah;  Key  West,  Fla.;  Sand  Key,  Fla.,and 
South  Farallone  Island,  California.  Owing  to  the  difficulty  in  pro- 
viding sites  for  the  buildings  at  Amarillo  and  Modena,  it  will  hardly 
be  practicable  to  erect  buildings  there  before  next  spring. 

The  crop  sei'vice  of  the  Bureau  will  be  dealt  with  in  a  special  report 
called  for  by  Congress. 

BTJBEAU  OF  ANIKAX  Iin>nSTBT. 

Inspection  Service  for  Export  Animals. 

The  act  of  Congress  of  August  30, 1890,  provided  for  the  inspection 
by  the  Bureau  of  Animal  Industry  of  meats  for  exportation,  and  this 
was  supplemented  on  March  3,  1891,  by  an  act  providing  "for  the 
inspection  of  live  cattle,  hogs,  and  the  carcasses  and  products  thereof 
which  are  the  subjects  of  interstate  commerce,  and  for  other  purposes." 
This  law  was  amended  by  an  act  which  took  effect  July  1,  1902,  pro- 
viding for  the  inspection  of  dairy  products  for  export.  Under  these 
laws  important  service  to  the  live-stock  industry  has  been  performed. 

The  total  number  of  ante-mortem  inspections  was  59,158,648,  being 
an  increase  over  the  previous  year  of  2,789,338.  The  cost  of  these 
inspections  was  1.08  cents  each.  The  number  of  post-mortem  inspec- 
tions was  38,903,625.  The  carcasses  condemned  numbered  61,980, 
besides  17,445  parts  of  carcasses. 

The  meat-inspection  tag  or  brand  was  placed  upon  19,694,665  quar- 
ters, 250,141  pieces,  and  3,820  sacks  of  beef,  7,419,287  carcasses  of 
sheep,  554,016  carcasses  of  calves,  1,253,083  carcasses  of  hogs,  and 
793,471  sacks  of  pork. 

The  meat-inspection  stamp  was  affixed  to  packages  of  meat  products 
that  had  received  the  ordinary  inspection  as  follows:  7,166,490  of  beef, 
39,229  of  mutton,  8  of  veal,  15,835,520  of  pork,  and  638  of  horseflesh, 
a  total  of  23,041,885. 

The  number  of  cars  sealed  containing  inspected  meat  products  for 
shipment  to  official  abattoirs  and  other  places  was  64,730. 

The  number  of  certificates  of  ordinary  inspection  issued  for  meat 
products  for  export,  exclusive  of  horseflesh,  was  32,744.  Of  beef 
there  were  1,571,305  quarters,  19,728  pieces,  3,845  bags,  and  1,582,549 
packages,  with  a  weight  of  416,990,762  pounds;  of  mutton  there  were 
85  carcasses  and  26,942  packages,  weighing  1,145,248  pounds;  of  pork 
there  were  94,962  carcasses  and  658,139  packages,  weighing  188,360,011 
pounds.     These  figures  show  a  decrease  from  the  previous  year  of 
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35,839,611  pounds  of  beef  and  42,784,927  pounds  of  pork.  There 
were  11  certificates  issued  for  horseflesh,  the  export  consisting  of  638 
packages,  weighing  170,968  pounds. 

The  quantity  of  pork  examined  microscopically,  which  was  exported, 
amounted  to  33,681,229  pounds.  This  was  a  decrease  of  a  little  more 
than  2,000,000  pounds  from  the  previous  year,  owing  to  a  decreased 
demand  for  pork  from  those  countries  demanding  inspection.  The 
cost  of  this  work  per  pound  was  0.368  cent. 

The  value  of  the  exports  of  animals  and  animal  products  for  the  year 
ended  June  30, 1902,  amounted  to  the  large  sum  of  $244,733,062.  Of 
this  amount,  $44,871,684  was  the  value  of  the  animals,  $192,756,608  of 
the  meat  and  meat  products,  and  $7,104,770  of  the  dairy  products. 
The  total  value  of  the  exports  of  animal  products  was  about  $3,000,000 
greater  than  the  like  exports  of  the  previous  year,  but  there  was  a 
decrease  of  nearly  $8,000,000  in  the  value  of  cattle  exported.  This 
was  due  to  the  sharp  demand  for  beef  cattle  in  this  country. 

Of  the  392,884  cattle  exported,  295,346  were  inspected,  tagged,  and 
certified  as  to  health.  The  others  shipped  were  from  ports  where 
inspection  is  not  provided  and  is  made  to  countries  where  a  Govern- 
ment certificate  of  inspection  is  not  required.  Of  sheep,  401,132 
were  inspected  and  212,178  were  certified  for  export;  of  horses, 
19,990  were  inspected  and  10,975  certified  for  export.  The  value  of 
the  cattle  exported  was  $29,902,212;  of  horses  $10,048,046;  of  mules 
$2,692,298;  of  sheep  $1,940,060. 

The  inspection  of  vessels  for  carrying  live  stock  has  been  conducted 
with  a  view  to  the  best  possible  service  and  the  most  humane  treat- 
ment of  the  animals.  The  percentage  of  loss  in  ocean  transit  of  cattle 
is  now  reduced  to  0.13  for  cattle,  0.89  for  sheep,  and  0.65  for  horses. 

The  number  of  clearances  of  vessels  carrying  live  stock  was  837, 
which  was  considerably  less  than  for  the  previous  year — a  condition 
due  to  the  decreased  exports  of  cattle  and  horses. 

Inspection  Service  for  Import  Animals. 

There  were  inspected  and  admitted  from  Mexico  65,213  cattle,  3,776 
sheep  and  lambs,  and  2,090  goats;  also  a  few  asses,  horses,  mules,  and 
hogs.  Through  ports  on  the  seacoast,  horses  not  subject  to  quarantine 
were  imported  to  the  number  of  2,283. 

One  of  the  most  important  duties  of  the  Bureau  of  Animal  Industry 
is  to  maintain  strict  quarantine  at  the  ports  of  the  seacoast  in  order  to 
prevent  the  introduction  of  animal  plagues.  The  efficiency  of  this 
service  has  been  shown  in  the  past,  and  it  is  a  service  by  which  the 
live-stock  interests  of  our  country  are  directly  conserved.  The  live- 
stock growers  demand  and  receive  the  most  rigid  inspection  at  these 
ports,  for  it  would  be  no  difficult  matter  to  permit  the  introduction  of 
disease6  which  might  easily  cost  the  live-stock  growers  many  millions 
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in  direct  losses,  and  at  the  same  time  the  Government  would  be  under 
heavy  expense  in  efforts  toward  their  eradication. 

We  imported  from  Canada  27,716  cattle,  148,313  sheep,  3,305 
horses,  and  5,356  hogs  which  were  not  subject  to  quarantine.  There 
were  also  imported  and  quarantined  1,214  cattle,  231  sheep,  and  33 
hogs.  Besides  these  there  were  quarantined  animals  of  various  species 
which  were  destined  for  menageries  and  zoological  parks. 

For  the  purpose  of  preventing  the  importation  of  cattle  affected  with 
tuberculosis  a  veterinarian  has  been  stationed  in  Great  Britain,  whose 
duty  it  is  to  test  with  tuberculin  all  cattle  over  six  months  old  which 
are  destined  for  export  to  the  United  States.  During  the  year  1,067 
cattle  have  been  so  tested,  of  which  928  were  passed  and  139  rejected. 
These  cattle  were  representatives  of  nine  different  breeds,  those  pi*e- 
dominating  being  Hereford,  Jersey,  and  Shorthorn. 

Exports  of  Dairy  Products. 

Experimental  exports  of  dairy  products  have  been  made  to  Japan, 
China,  Cuba,  and  Porto  Rico.  This  method  of  making  known  the 
better  grades  of  these  products  has  resulted  in  somewhat  increased 
sales  by  merchants  in  San  Francisco  and  New  York  and  some  parties 
elsewhere;  but  inadequate  and  unsuitable  transportation  facilities,  the 
destructive  climates  of  some  of  the  markets  referred  to,  and  other 
unfavorable  conditions  prevent  any  rapid  increase  in  this  trade.  The 
results  indicate,  however,  that  the  markets  of  Japan  may  be  further 
cultivated. 

Under  act  of  Congress  of  March  2,  1902,  the  dairy  division  of  the 
Bureau  inaugurated  a  system  of  inspection  of  dairy  products  offered 
for  export,  affixing  stamps  to  the  same,  and  certifying  to  the  charac- 
ter and  quality  of  the  articles.  Domestic  prices,  however,  have  been 
so  high  as  to  prevent  any  considerable  export  of  high-grade  goods 
other  than  condensed  milk  and  cream. 

Contagious  Diseases. 

The  work  of  this  Bureau  with  reference  to  contagious  diseases  of 
animals,  which  has  been  prominent  from  the  time  of  its  organization, 
has  been  continued.  This  work  at  present  includes  the  control  of 
Texas  fever,  blackleg,  sheep  scab,  and  maladie  du  coit,  while  scientific 
investigations  are  in  progress  to  determine  the  nature  and  best 
methods  of  treating  other  important  diseases,  such  as  tuberculosis, 
hog  cholera,  and  anthrax.  The  records  show  that  1,688,565  doses  of 
blackleg  vaccine  were  distributed  during  the  year,  and  the  reports  of 
its  use  reduce  the  loss  of  cattle  after  using  it  to  0.51  per  cent  of  those 
vaccinated.  If  we  should  eliminate  from  these  reports  those  cattle 
which  were  presumably  infected  before  vaccination,  and  also  those 
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which  probably  died  because  a  mistake  was  made  in  the  operation,  the 
percentage  of  loss  would  be  reduced  to  0.44.  These  results  indicate 
that  the  use  of  this  vaccine  has  saved  to  the  stock  raisers  many  thou- 
sands of  head  of  cattle  and  consequently  a  very  large  sum  of  money. 

BUBEAU  OF  PLANT  IKDUSTBT. 

In  accordance  with  the  recommendations  in  my  last  report,  Congress 
brought  within  the  scope  of  this  Bureau  four  additional  lines  of  plant 
work,  viz,  the  Arlington  Experimental  Farm,  the  investigations  in  the 
production  of  domestic  tea,  the  work  on  foreign  seed  and  plant  intro- 
duction, and  the  Congressional  seed  distribution.  It  has  necessarily 
required  much  time  to  perfect  this  reorganization,  but  everything  in 
this  direction  is  now  practically  complete  and  the  nine  main  branches 
of  the  Bureau  are  being  so  conducted  as  to  bring  forth  the  very  best 
work.  Much  of  the  success  of  any  work  in  the  Department  depends, 
in  the  first  place,  upon  good  men,  and,  in  the  second  place,  upon  giving 
such  men  responsibilities  of  a  nature  that  will  develop  their  best 
efforts.  This  policy  is  followed  in  the  Bureau  of  Plant  Industry,  and 
as  a  result  there  is  an  earnest  corps  of  workers,  each  knowing  his  duty 
and  performing  it  with  all  the  energy  at  his  command.  Owing  to  the 
fact  that  much  of  the  detailed  work  connected  with  the  reorganization 
was  completed  last  year,  it  has  been  found  practicable  the  present  year 
to  devote  considerable  attention  to  the  development  of  new  fields,  a 
few  of  which  may  be  briefly  referred  to  here. 

The  nature  of  the  work  of  this  Bureau  is  such  that  cooperation  with 
the  State  experiment  stations  is  an  important  factor,  and  for  this 
reason  very  close  relationships  have  been  established  with  station 
investigators  in  about  thirty  States.  The  work  undertaken  conjointly 
with  these  stations  is  of  the  most  varied  character. 

Farm  Management. 

As  the  work  of  reorganizing  this  Bureau  developed,  the  need  was 
felt  for  properly  coordinating  all  the  varied  lines  of  plant  work  in  such 
a  way  that  they  could  be  brought  directly  home  to  the  pi*actical  farmer 
and  fruit  grower  in  all  parts  of  the  country.  To  this  end,  I  have 
approved  the  establishment  within  the  Bureau  of  an  office  of  Farm 
Management,  which  shall  have  for  its  object  the  bringing  together  in 
concrete  form  of  all  the  facts  developed  in  the  Bureau  as  a  whole,  sift- 
ing the  results,  and  applying  them  in  a  practical  way  where  they  will 
do  the  most  good.  To  enhance  the  value  of  this  work  general  studies 
have  been  inaugurated  in  the  matter  of  securing  facts  regarding  the 
way  in  which  the  best  paying  farms  in  the  country  are  being  managed, 
and  what  are  the  relationships  of  surrounding  conditions,  such  as 
proximity  to  markets,  ways  of  leasing  or  controlling  the  lands,  soils, 
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and  climate,  and  the  methods  of  farming  followed.  With  the  kno^ 
edge  thus  secured  it  will  be  practicable  to  lay  out  a  working  plan  f( 
a  particular  farm  in  a  particular  region,  the  object  being  in  all  cas 
to  have  such  plans  serve  as  object  lessons  for  type  regions  i*ather  thj 
for  individuals.  In  line  with  this  plan  there  is  now  being  undertake 
in  different  parts  of  the  South  demonsti*ation  experiments  for  tl 
purpose  of  showing  the  possibilities  of  more  diversified  farming. 

With  the  cooperation  of  farmers,  working  plans  are  being  devis( 
whereby  the  present  system  of  growing  only  one  crop  will  be  chang* 
so  as  to  secure  more  diversification,  thus  insuring  greater  profits  ai 
the  building  up  of  the  fertility  of  the  land.  There  are  many  thousan 
of  acres  in  the  South  where  the  same  system  of  farming  has  be< 
carried  on  for  years  and  where  it  would  be  a  great  advantage  to  ina 
gurate  changes  which  would  lead  to  the  building  up  of  the  fertility 
the  soil  and  give  broader  opportunities  to  those  handling  the  sam 
As  a  specific  example  of  this  work  there  is  now  being  developed 
the  South,  as  object  lessons,  a  system  of  what  will  be  called  "or 
man"  farms.  These  are  small  areas  of  land  in  the  pine  woods  regl 
upon  which  a  system  of  farming  is  being  developed  of  such  a  natu 
as  to  appeal  directly  to  the  class  of  farmers  who  must  necessari 
handle  such  land.  Instead  of  a  single  crop,  simple  systems  of  rotatl 
are  being  put  into  opei*ation,  and  the  question  of  the  proper  stock 
keep  is  being  considered,  all  being  of  such  a  nature  that  the  work  c 
be  handled  by  one  individual.  In  other  regions,  where  the  conditio 
are  different,  more  elaborate  plans  are  under  way  whereby  considc 
able  tracts  of  land  which  have  for  years  been  cropped  to  cotton  a 
being  arranged  for  a  regular  rotation,  introducing  stock  as  an  eleme 
for  the  purpose  of  showing  the  possibilities  of  such  diversificati 
and  its  bearing  on  the  welfare  of  the  different  conmiunities. 

Extension  of  Fruit  Markets  Abroad. 

With  the  increasing  production  of  special  crops  there  is  felt  t 
urgent  need  for  broader  markets.  This  is  particularly  the  case  wi 
perishable  products,  such  as  fruits  and  certain  kinds  of  vegetable 
There  have  lately  been  undertaken,  in  a  limited  way,  some  investig 
tions  having  for  their  purpose  the  extension  of  the  export  trade  a 
the  improvement  of  the  methods  of  handling  these  products  for  f( 
eign  and  domestic  use.  Several  experimental  shipments  have  includ 
summer  apples,  peaches,  fall  pears,  and  sweet  potatoes — products 
which  an  export  trade  is  undeveloped;  and  winter  apples,  in  whi 
there  is  a  large  and  increasing  trade,  but  in  which  it  is  desirable 
bring  about  improvements  in  the  methods  of  handling  and  shippin 

The  results  so  far  obtained  indicate  that  the  first-named  produ^ 
ma}'^  be  landed  in  European  markets  in  good  condition  if  proper  ca 
is  exercised  in  all  of  the  operations  from  the  orchard  or  field  to  t 
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final  destinations.  A  net  return  has  been  realized  equal  to,  and  in 
most  cases  in  excess  of,  domestic  values.  It  is  shown  also  that  the 
net  return  for  a  given  fruit  is  largely  influenced  by  the  kind  of  pack- 
age in  which  it  is  forwarded,  and  by  the  methods  of  packing  and 
shipping  it. 

These  preliminary  investigations  have  already  encouraged  growers 
to  ship  some  of  these  fruits  in  a  commercial  way  and  to  adopt  the  sug- 
gestions brought  out  b}'  the  Department  investigations.  The  fruit 
export  trade  needs  careful  investigation,  both  at  home  and  abroad,  in 
order  that  the  methods  of  the  American  fruit  gi'ower  may  confonn 
more  closely  to  the  foreign  practices  of  handling  and  distributing  our 
fruits  and  to  the  requirements  of  the  foreign  consumer. 

I  wish  here  to  point  out  the  necessity  in  work  of  this  kind  for  a 
thorough  and  systematic  stud}'^  of  the  different  foreign  markets,  in 
order  that  the  American  farmer  and  fruit  grower  may  act  intelligently 
in  making  shipments.  To  this  end  a  plan  is  being  devised  whereby  an 
experienced  man  will  be  sent  to  one  or  more  of  our  most  promising 
foreign  markets  to  study  all  the  prevailing  conditions,  and  to  secure 
and  handle  experimental  shipments  of  'fruits  and  vegetables,  noting 
the  condition  in  which  various  shipments  arrive,  the  methods  of  pack- 
ing which  give  the  most  satisfactory  results,  and  looking  after  numer- 
ous other  details  which  can  be  detemiined  in  no  other  way.  Such 
an  agent  would  also  be  in  a  position  to  secure  valuable  facts  regard- 
ing the  products  with  which  we  are  compelled  to  compete,  and  would 
be  able  to  point  out  methods  by  means  of  which  we  could  best  meet 
this  competition. 

To  make  this  work  still  more  valuable,  the  Department's  agent  or 
agents  could  do  nmch  toward  enlightening  the  genei*al  public  in  such 
foreign  countries  in  regard  to  the  value  of  our  products  for  general 
consumption.  There  is  no  reason  why  many  of  our  fruits  and  vege- 
tables can  not  be  sent  abroad  and  sold  at  a  price  that  would  place  them 
within  the  i*each  of  the  avei'age  consumer,  provided  he  was  aware  that 
he  could  obtain  them,  and  knew  something  of  their  value  as  food.  In 
other  words,  it  seems  that  the  time  has  come  for  decisive  action  in  the 
matter  of  exploiting  abroad  such  products  as  have  been  mentioned; 
and  to  accomplish  this  with  the  l)est  results  ti^ained  men,  and  men  of 
good  judgment,  will  be  required.  If  sufficient  funds  are  available,  it 
is  planned  to  inaugurate  this  work  the  forthcoming  year  in  a  limited 
way. 

Plant  Physiology  and  Pathology. 

The  practical  utility  of  thorough  scientific  investigation  of  agricul- 
tural problems  is  nowhere  better  demonstrated  than  in  the  Department's 
work  in   the   broad  field  of  physiology  and  pathology.     While  the 

greatest  scientific  accuracv  is  demanded  on  the  one  hand  in  the  study 
agk  1902 n 
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of  the  normal  and  abnormal  or  diseased  condition  of  plants,  on  the 
other  hand  no  effort  is  spared  to  make  the  knowledge  thus  obtained 
of  practical  use.  Following  are  some  of  the  results  of  the  work  of 
the  past  year. 

PLANT  DISEASES. 
PEAR  BLIGHT. 

This  disease,  also  known  as  fire  blight  or  apple  blight,  is  the  cause 
of  heavy  losses  annually.  It  has  been  especially  severe  for  the  past 
two  years  in  the  Southern  and  Pacific  Coast  States.  The  Department 
several  years  ago  discovered  improved  methods  of  treating  this  disease, 
and  during  the  past  year  a  large  field  demonstration  of  the  method 
was  made  in  Texas  in  a  place  where  the  disease  was  so  severe  as  to 
thoroughly  test  the  treatment.  This  experiment,  on  a  commercial 
scale,  was  entirely  successful.  Four  to  five  thousand  bushels  of  fruit 
were  saved  in  the  treated  orchard,  while  in  the  untreated  adjacent 
orchard  the  fruit  was  destroyed  by  the  disease  and  the  trees  greatly 
injured.  Similar  demonstrations  will  be  carried  out  next  year  in  other 
pai*ts  of  the  United  States. 

LITTLE    PEACH. 

Some  important  discoveries  were  made  during  the  year  in  regard  to 
this  rapidly  spreading  disease.  In  some  respects  it  appears  to  be 
almost  as  serious  a  trouble  as  the  dreaded  peach  yellows,  and,  as  in  the 
case  of  that  disease,  the  Department  recommends  immediate  destruc- 
tion of  the  diseased  trees.  If  this  is  promptly  done  the  disease  may  be 
largely  stamped  out.  No  resistant  stocks  have  yet  been  found,  though 
careful  search  is  being  made  for  them. 

BITTER  ROT  OP   APPLES. 

This  disease  is  one  of  the  worst  with  which  the  apple  grower  has 
to  contend.  For  the  past  three  years  it  has  destroyed  millions  of  dol- 
lars worth  of  fruit  on  the  trees  and  millions  of  dollars  worth  in  the 
hands  of  commission  men.  The  method  of  treating  this  disease  has, 
in  the  past,  been  only  partially  successful.  An  agent  of  the  Depart- 
ment has  lately  discovered  that  the  infection  spreads  from  diseased 
canker  spots  on  the  limbs  to  the  fruit.  This  discovery  will  enable  us 
to  much  more  thoroughly  control  the  disease,  if  not  to  prevent  it 
entirely.  The  spraying  experiments  this  year  have  also  been  very 
successful. 

BACTERIAL   DISEASE  OF   ENGLISH   WALNUTS. 

One  of  the  most  important  industries  of  southern  California  is  the 
growing  of  English  walnuts.  For  several  years  a  disease  has  been 
gaining  headway  in  the  orchards  and  has  caused  great  loss.     The 
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Department's  experts  on  the  Pacific  coast  have  been  studying  the 
trouble  and  have  been  especially  successful  during  the  past  year  in 
improving  the  methods  of  combating  it.  While  much  still  remains  to 
be  accomplished,  a  treatment  has  been  found  which  will  greatly  reduce 
the  injury  done  by  the  disease. 

DBCAY   OP   FOREffT   AND   CX)NOTRUCTION   TIMBER. 

Sapid  progress  has  been  made  during  the  year  in  the  study  con- 
jointly with  the  Bureau  of  Forestry  of  the  diseases  of  forest  trees. 
Special  attention  has  been  given  to  the  diseases  in  the  great  forest 
reservations,  and  practical  methods  of  controlling  some  of  them  have 
been  devised. 

Recently  a  serious  heart-rot  disease  of  catalpa  has  appeared  in  some 
of  the  western  catalpa  plantations.  A  Department  expert  has  studied 
this  rot  fungus,  found  out  what  it  is,  and  has  devised  a  method  to  pro- 
tect the  trees  against  it  in  the  future.  The  importance  of  this  is  appar- 
ent. The  planting  of  catalpa  groves  is  increasing  in  sevei^al  of  the 
Western  States.  The  wood  is  very  durable,  making  good  fence  posts, 
telegraph  poles,  etc. 

One  of  the  most  important  subjects  connected  with  the  utilization  of 
forests  is  increasing  the  durability  of  wood  when  used  for  consti-uc- 
tion.  A  careful  study  of  the  various  methods  of  preserving  wood  was 
begun  the  past  year  by  Department  experts  and  much  valuable  infor- 
mation obtained.  The  organisms  causing  decay  of  fence  posts,  sills  of 
buildings,  railroad  ties,  telegraph  poles,  bridge  timbers,  greenhouse 
benches,  etc.,  practically  all  belong  to  the  group  of  fungi.  The 
Department  believes  that  cheap  and  effective  methods  of  treating 
lumber  so  as  to  prevent  this  decay  can  be  found,  and  considerable 
progress  was  made  in  this  direction  the  past  year. 

PLANT  BREEDING   WORK. 
DISEASE-RESISTANT  CROPS. 

The  most  practical  way  to  fight  disease  is  to  use  nature's  method  and 
get  disease-resistant  or  immune  plants.  Striking  success  has  been 
achieved  by  the  Department  experts  in  this  line.  The  development 
of  cotton  resistant  to  wilt  disease  is  now  an  assured  fact  and  has  been 
taken  hold  of  by  the  planters  on  a  large  scale.  Large  tracts  of  land 
in  the  Sea  Island  district  of  South  Carolina  which  had  been  abandoned 
on  account  of  this  disease  were  planted  the  past  year  successfully  with 
resistant  strains  of  cotton,  and  good  crops  secured.  The  discovery 
during  the  past  year  of  a  variety  of  cowpea — "  Little  Iron  " — resist- 
ant to  "wilt"  and  '* root-knot"  (two  of  the  worst  diseases  of  this 
important  crop  in  the  South)  is  a  matter  of  great  importance  to  South- 
em  agriculture,  where  the  need  of  leguminous  crops  for  forage  and 
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soil  improvement  is  especially  felt.     Thirty  bushels  of  seed  of  this 
resistant  variety  were  distributed  during  the  past  year. 

Satisfactory  progress  was  made  during  the  year  in  securing  varieties 
of  cotton  resistant  to  the  Texas  root-rot,  and  some  evidence  was 
obtained  that  varieties  may  be  developed  resistant  to  the  dreaded  cot- 
ton boll  weevil. 

BETTER   UPLAND    COTTONS. 

One  of  the  gi'eatest  needs  in  improving  the  cotton  industry  of  the 
United  States  has  been  to  secure  a  long-staple  Upland  variety  which  is 
of  good  quality  and  productive. 

The  long-staple  Upland  varieties  at  present  existing  are  all  of  them 
rather  light  producers,  and  are  defective  in  that  the  fiber  is  borne  on 
fuzzy  or  tufted  seed,  which  makes  them  difficult  to  gin. 

The  aim  of  the  Department's  experts  has  been  to  secure  productive 
varieties  with  large  bolls,  easy  to  pick,  with  fine,  strong  lint  from  li 
to  If  inches  long,  borne  on  a  smooth  black  seed.  Many  hybrids  were 
made  with  this  in  view  and  the  result  has  been  successful  beyond  our 
expectations.  Several  varieties  of  the  ideal  type  desired  have  been 
produced,  having  larger  bolls,  very  productive,  with  long,  fine  fiber, 
borne  on  smooth  black  seeds.  The  experiments  of  the  past  year  show 
quite  conclusively  that  these  varieties  can  be  made  permanent. 

Egypt  and  South  Africa  are  waking  up  to  their  possibilities  in  cotton 
production,  and  they  are  already  endeavoring  to  get  some  of  our  ex- 
perts to  help  them  to  develop  the  industry  in  competition  with  the 
United  States.  The  only  way  we  can  continue  to  maintain  our 
supremacy  in  the  future  is  to  develop  and  grow  better  and  more  pro- 
ductive varieties  than  will  be  grown  by  our  competitors. 

HAKDY   ORANGES. 

The  work  of  developing  frost-resistant  omnges  was  started  several 
years  ago,  and  the  progress  of  the  work  has  been  reported  from  time 
to  time.  During  the  past  season  we  have  obtained  the  first  fruits  of 
these  hybrids.  These  are  intermediate  in  character  between  the 
Florida  sweet  omnge  and  the  hardy  trifoliate,  and  have  good,  though 
few,  seeds.  There  is  therefore  strong  probability  that  from  the  seeds 
of  these  fruits  we  shall  obtain  numerous  varieties  with  the  qualities 
desired. 

WHEAT   BREEDING. 

Several  of  the  Russian  winter  wheats  are  superior  to  the  American 
varieties;  still  there  is  room  for  improving  on  the  Russian  varieties. 
As  a  rule  Japanese  varieties  are  early  maturing,  while  the  better  Rus- 
sian sorts  are  late.  Hybrids  between  the  Japanese  and  Russian  vari- 
eties have  already  been  obtained  having  the  good  qualities  of  the  hardy 
Russian  sorts  and  the  early  ripening  quality  of  the  Japanese.     Early 
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varieties  often  escape  the  worst  periods  of  drought  and  are  less  likely 
to  be  injured  by  rusts  and  other  fungous  and  insect  pests.  Gratifying 
progress  has  also  been  made  during  the  year  in  breeding  rust-resistant 
varieties  and  nonshattering  sorts. 

NITROGEN-GATHRRING    BACTERIA. 

Attention  was  called  in  my  last  report  to  the  importance  of  nitrogen 
in  the  nutrition  of  plants,  and  the  discovery  of  a  new  method  of  culti- 
vating the  bacteria  which  gather  nitrogen  in  connection  with  legumi- 
nous crops  was  announced.  This  method  has  been  perfected  during  the 
past  year.  The  reason  for  the  failure  of  former  work  in  this  line, 
both  in  this  country  and  Europe,  has  been  determined,  and  a  new, 
simple,  cheap,  and  thoroughly  satisfactory  method  of  growing  and  dis- 
tributing the  tubercle  bacteria  for  all  the  important  leguminous  crops 
has  been  perfected.  The  nitrogen-gathering  power  of  the  bacteria 
grown  by  our  new  method  is  at  least  five  times  as  great  as  the  nitrogen- 
gathering  power  of  the  ordinary  forms  found  in  nature,  and  the  new 
forms,  instead  of  being  restricted  to  certain  legumes,  have  a  much 
wider  range  of  activity.  Field  tests  on  a  large  scale  were  started  dur- 
ing the  year,  and  advance  reports  from  the  cooperating  farmers  show 
extremely  favorable  returns  from  the  use  of  these  organisms. 

Botanical  Investigations  and  Experiments. 

During  the  year  the  botanical  investigations  of  this  Bureau  were 
pushed  forward  with  vigor.  Some  of  the  more  important  results 
accomplished  in  this  field  are  outlined  below: 

THE    COMMERCIAL    GRADING    OF    GRAIN. 

A  movement  to  secure  an  improvement  in  methods  of  inspection 
and  toward  greater  uniformity  in  work  of  inspection  departments  of 
the  large  grain  markets  is  now  well  begun,  as  a  result  of  an  organiza- 
tion of  the  chief  inspectors  of  these  markets.  The  interest  manifested 
in  this  movement  by  all  branches  of  the  grain  tirade  gives  reason  for 
believing  that  there  may  result  from  it  a  system  of  inspection  and 
grading,  maintained  by  the  trade  organizations,  which  shall  be  honest, 
efficient,  and  uniform  throughout  the  country,  and  which  shall  insure 
to  the  farmer  a  premium  for  high  quality  of  product,  and  to  the  con- 
sumer the  quality  of  gmin  he  demands  and  pays  for.  The  Department 
is  aiding  this  movement  as  much  as  possible  by  cooperating  with  these 
chief  inspectors  in  working  out  simple  and  practicable  methods  for 
determining  and  accurately  stating  the  quality  of  grain  and  studying 
causes  and  methods  of  prevention  of  deteriomtion  of  gmin  in  storage 
and  in  transit. 
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AMERICAN   AND   EUROPEAN   RED   CLOVER  SEED. 

The  study  of  the  merits  of  red  clover  of  American  as  compared 
with  that  of  European  origin  has  been  continued,  with  the  cooperation 
of  a  number  of  agricultural  experiment  stations  in  the  clover-grovnng 
States.  .  From  the  1901  plantings  the  results  were  practically  the  same 
as  those  of  the  year  before  in  the  testing  garden  at  Washington.  The 
European  clovers  were  not  able  to  stand  the  hot  and  dry  periods  of 
our  summer,  but  suffered  badly  from  sun  scald,  and  were  generally 
of  a  much  lighter  color  and  less  thrifty  than  those  from  our  own 
seed.  The  same  facts  hold  true  for  the  plantings  made  this  year,  and 
it  is  evident  that  the  European  clover,  unless  it  be  some  from  the 
extreme  north,  is  not  adapted  to  the  clover-growing  sections  of  the 
United  States. 

NEW  REMEDY  FOR   SHEEP  POISONING  ON   THE  STOCK  RANGES. 

The  great  stock  ranges  of  the  Northwest  contain  approximately  one- 
third  of  the  sheep  in  the  United  States,  representing  a  value  of  more 
than  $4:0,000,000.  The  owners  of  these  sheep  suffer  an  annual  loss 
conservatively  estimated  at  1  per  cent,  or  $400,000,  from  poisonous 
plants.  During  the  past  year  the  Department  has  continued  its 
investigation  of  this  loss  and  has  succeeded  in  isolating  poisonous 
principles  from  the  species  of  camas  and  from  one  of  the  lupines,  the 
two  kinds  of  plants  which,  next  to  the  loco  weeds,  cause  the  greatest 
percentage  of  loss  in  the  Northwest.  The  antidote  for  poison  camas 
announced  by  the  Department  in  1900,  viz,  drenching  with  a  1  per 
cent  solution  of  permanganate  of  potash  and  sulphate  of  aluminum, 
while  effective,  can  be  successfully  applied  by  one  man  to  only  a  few 
sheep.  Some  remedy  was  demanded  which  could  be  more  quickly 
applied  when  a  large  number  of  sheep  are  poisoned.  Our  physio- 
logical tests  of  the  active  principle  of  poison  camas  on  rabbits  and 
other  small  animals,  subsequently  verified  with  sheep,  showed  that 
considei'able  quantities  of  the  poison  passed  from  the  system  in  the 
urine.  A  series  of  tests  was  then  instituted  with  drugs  that  are  known 
to  stimulate  the  action  of  the  kidnevs.  It  has  now  been  demonstrated 
that  a  combination  of  diuretin  and  caffeine  is  a  satisfactory  antidote 
for  this  poison ;  and  as  it  can  be  given  very  rapidly  by  means  of  a  hypo- 
dermic syringe,  one  man  can  apply  the  remedy  to  several  hundred 
sheep  in  a  few  hours. 

AN   IMPORTANT   STEP   IN   HEMP   CULTURE. 

More  than  nine-tenths  of  the  hemp  produced  in  the  United  States  is 
grown  in  Kentucky,  and  at  present  prices  it  is  regarded  as  second 
only  to  tobacco  in  profit  as  a  farm  crop.  It  yields  a  good  profit  there, 
notwithstanding  the  fact  that  practically  no  labor-saving  machinery  or 
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improved  methods  of  handling  the  crop  have  been  introduced.  The 
hemp  is  nearly  all  cut  by  hand,  and  after  much  laborious  handling  in 
the  process  of  curing  and  retting  it  is  broken  on  a  hand  brake.  In 
Nebraska,  where  the  industry  is  being  established,  a  new  and  impor- 
tant step  has  been  taken  in  cutting  the  crop  with  an  ordinary  mowing 
machine.  A  simple  attachment,  which  bends  the  stalks  ovef  in  the 
direction  in  which  the  machine  is  going,  facilitates  the  cutting.  The 
work  is  regarded  as  not  much  more  difficult  than  that  of  cutting  clover 
or  alfalfa,  and  one  man  with  a  span  of  ordinary  farm  horses  and  a  mow- 
ing machine  that  has  a  5-foot  or  a  6-foot  cutting  bar  will  mow  about  10 
acres  per  day.  The  cost  of  cutting  hemp  in  this  manner  is  50  cents 
\)er  acre,  as  compared  with  $8  to  $4  per  acre,  the  rates  paid  for  cutting 
bv  hand  in  Kentuckv. 

The  hemp,  after  being  mowed,  is  left  where  it  falls  until  retted, 
except  where  it  is  especially  heavy.  In  that  case  it  is  necessar}'^  to 
turn  it  to  secure  uniformity  in  curing  and  retting.  It  is  then  raked 
up  and  taken  to  the  mill,  where  the  fiber  is  extracted  by  means  of  a 
series  of  fluted  rollers  and  beaters.  By  these  methods  hemp  tow  is 
produced  nearly  equal  in  value  to  Kentucky  rough  hemp,  and  at  a 
total  cost,  exclusive  of  rent  of  land,  of  about  $20  instead  of  $45  per 
ton. 

THE   UTTLIZATION    OF   FLAX   STRAW. 

Efforts  are  being  made  to  utilize  the  fiber  contained  in  the  thousands 
of  tons  of  flax  straw  produced  from  the  flax  raised  for  seed  in  the 
Dakotas  and  Minnesota.  Heretofore  most  of  this  straw  has  been 
burned  to  get  it  out  of  the  way.  Now  large  quantities,  after  being 
cut  and  thrashed  in  the  ordinary  manner,  are  subjected  to  a  breaking 
process  which  produces  a  fiber  of  excellent  quality  for  paper  pulp 
and  also  a  fair  grade  of  fiber  for  textile  purposes.  During  the  past 
season  satisfactory  results  have  been  obtained  in  the  use  of  North 
Dakota  flax  for  the  manufacture  of  binding  twine. 

DEVEIX)PMENT  OF   THE   SISAL   INDUSTRY. 

Tlie  demand  for  sisal  for  the  manufacture  of  binding  twine  is  rapidly 
increasing,  owing  largely  to  the  advent  of  the  corn  binder.  The  sisal 
plant  is  ver}"  exacting  in  regard  to  the  conditions  under  which  it  may 
be  cultivated  successfully,  and,  as  the  areas  having  the  proper  condi- 
tions for  its  growth  are  comparatively  limited,  it  is  of  the  utmost 
importance  to  our  American  consumers  of  binding  twine,  as  well  as  to 
the  fiber  producers  in  our  tropical  territories,  that  land  suitable  for 
the  growth  of  the  sisal  plant  be  utilized  so  far  as  possible.  These  facts 
have  be^i  accentuated  by  the  high  prices  paid  for  sisal  fiber  during  the 
past  year.  A  brief  investigation  has  been  made  of  the  sisal  industry 
in  the  Bahamas,  where  the  conditions  are  somewhat  similar  to  those  in 
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Porto  Rico.  Some  sisal  plants  from  the  Bahamas  have  been  sent  for 
trial  to  the  Porto  Rico  experiment  station  at  Mayaguez.  There  seems 
to  be  little  doubt  that  the  sisal  plant  can  be  successfully  cultivated  in 
limited  areas  in  Porto  Rico,  as  it  is  now  being  cultivated  in  Santo 
Domingo.  It  has  been  introduced  into  Hawaii,  and  the  first  commer- 
cial crop  has  been  harvested  there  during  the  past  season,  the  fiber 
produced  finding  a  ready  market  at  good  prices  in  San  Francisco. 

THE  MANGO  AND  ALLIGATOR  PEAR   IN   PORTO  RICO. 

Reports  are  in  preparation  advising  the  extensive  planting  of  supe- 
rior varieties  of  mangoes  and  alligator  pears  in  Porto  Rico,  to  supply 
the  increasing  demands  of  the  markets  of  our  Eastern  cities.  That 
these  fruits  are  not  already  as  popular  in  the  United  States  as  bananas 
and  oranges  is  due  to  the  fact  that  there  has  been  no  adequate  or  regu- 
lar supply  of  good  quality.  Porto  Rico  offers  natural  conditions  very 
favorable  for  their  culture,  and  improved  facilities  of  transportation 
have  simplified  the  commercial  problem.  Varieties  much  superior  to 
those  now  grown  for  home  use  in  Porto  Rico  have  been  found  by  rep- 
resentatives of  the  Department  in  Guatemala  and  Mexico. 

CULTURE  OF  THE  CENTRAL  AMERICAN  RUBBER  TREE  (caSTILLOA). 

It  is  generall}'^  supposed  that  a  continuously  humid  climate  is  neces- 
sary for  rubber  culture,  but  in  southern  Mexico  it  is  obvious  that  an 
alternation  of  distinct  wet  and  dry  seasons  is  favorable  to  the  produc- 
tion of  rubber  by  Castilloa,  which  will  permit  a  much  wider  use  of 
this  tree  in  our  tropical  islands  than  has  appeared  possible  hitherto. 
The  failure  of  some  of  the  earlier  experiments  may  be  ascribed  to 
planting  in  situations  too  uniformly  moist.  The  tree  will  often  grow 
luxuriantl}'^  where  it  will  produce  little  or  no  rubber,  as  many  planters 
have  learned  to  their  cost.  Rubber  is  the  most  important  vegetable 
raw  material  now  imported  for  manufacture  in  the  United  States. 
The  agricultural  production  of  rubber  is  assured,  and  several  millions 
of  capital  from  the  United  States  have  been  invested  already  in  Mexi- 
can rubber  plantations.  The  extent,  however,  to  which  these  ^and 
similar  enterprises  in  other  countries  can  be  made  profitable  depends 
on  the  solution  of  many  new  agricultural  problems. 

COFFEE   SHADE. 


iiA   < 


^♦tee  industry  of  Porto  Rico  has  been  injured  by  the  presence 
'  ^^viAy  shade  trees  in  the  plantations,  owing  to  the  belief  of  the 
7irtm;CiS  that  heavy  shading  is  necessary.  A  study  of  the  flourishing 
coffee  industry  of  Guatemala  establishes  the  facts  that  coffee  of  the 
Highest  grade  can  be  grown  entirely  without  shade,  and  that  the  dimi- 
lution  of  shade  lessens  the  ravages  of  the  Central  American  leaf  dis- 
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ease.  The  general  opinion  that  the  foliage  and  frUit  of  the  coffee 
shrub  are  benefited  by  shade  is  erroneous,  but  the  shading  of  the 
ground  is  often  a  cultural  advantage.  Thq  nitrogen-collecting  powers 
of  leguminous  shade  trees  have  also  contributed  largely  to  the  good 
effects  commonly  ascribed  to  shade,  so  that  the  selection  of  the  best 
leguminous  shade  trees  and  soiling  crops  is  of  much  importance  to  the 
coffee  planter. 

POMOLOGICAL.   INVESTIGATIONS. 

Fruit  growing  is  the  dominant  type  of  agriculture  in  many  parts  of 
the  country.  Formerly  it  was  an  incidental  feature  of  farm  manage- 
ment. Now  enough  of  certain  kinds  are  grown  for  domestic  use,  and 
a  large  export  trade  has  been  developed.  America  grows  fruit  on  an 
extensive  scale  in  contrast  with  the  small,  garden-like  areas  of  Europe. 
In  America  fruit  is  a  common  article  of  diet;  in  European  countries 
it  is  a  luxury.  Europeans  are  beginning  to  know  and  value  American 
fruits,  but  the  principal  consuming  population  of  Europe  is  yet  unac- 
quainted with  them.     There  are  great  possibilities  in  the  export  trade. 

Domestic  practices  in  culture  and  in  methods  of  handling  and  mar- 
keting fruits  are  in  need  of  improvement.  Greater  knowledge  con- 
cerning the  adaptability  and  distribution  of  varieties  is  urgent,  and 
knowledge  concerning  the  adaptability  of  European  fruits  to  American 
conditions  is  desirable.  Along  these  lines  the  pomological  investiga- 
tions of  the  Department  have  been  largely  proceeding  since  my  last 
report,  and  in  the  office  the  great  mass  of  scattered  information  on 
pomological  matters  and  pomological  collections  is  being  systematized 
for  practical  use. 

THE  COLD  STORAGK  OF  FRUITS. 

Cold  storage,  or  refrigeration,  is  a  necessary  adjunct  to  the  rapidly 
developing  fruit  interests  of  the  country.  There  is  little  known  about 
the  influences  which  govern  the  keeping  qualities  of  fruits  and  vege- 
tables. The  Department  is  investigating  this  subject,  and  has  strong 
support  from  fruit  growers,  fruit  handlers,  and  warehousemen.  The 
Bureau  of  Chemistry  is  cooperating  with  the  Pomological  Investiga- 
tions in  studying  the  chemistry  of  fruit-ripening  processes.  The 
investigation  will  require  several  years  to  secure  general  conclusions, 
but  already  important  commercial  results  have  been  obtained. 

**  Scald,"  or  a  skin  discoloration,  is  one  of  the  serious  storage  diffi- 
culties with  many  apples.  The  cause  is  yet  undetermined,  but  the 
investigations  indicate  that  the  susceptibility  can  be  largely  reduced 
by  allowing  the  apples  to  become  more  highly  colored  or  more  mature 
than  usual  before  picking.  Such  fruit  also  keeps  equally  well  in 
storage.  Pears  and  peaches,  though  usually  stored  with  difficulty  in  a 
temperature  of  36°,  keep  much  better  in  a  temperature  not  above  32°. 
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Fruit,  like  Bartlett  pears  and  peaches,  that  ripens  quickly  after  pick- 
ing, and  which  is  stored  for  a  short  time  only,  keeps  best  in  open 
packages  in  which  there  is  a  free  circulation  of  air  which  quickly 
reduces  the  temperature  of  the  fruit;  but  winter  apples,  to  be  held 
for  a  long  period,  keep  best  in  a  closed  package,  which  prevents  evap- 
oration from  the  fruit.  The  Department  is  investigating  the  influence 
of  cultural  conditions,  methods  of  transportation,  and  systems  of 
refrigeration,  and  the  results  seem  likely  to  clear  up  many  of  the 
present  cold-storage  diflSculties. 

VITICUL.TURAL   INVESTIGATIONS. 

The  viticultural  investigations  of  the  Department  relate  largely  to 
the  introduction  of  European  table  grapes  into  the  Southern  States, 
to  various  problems  connected  with  the  propagation  of  European  and 
native  grapes,  and  to  the  manufactured  products  of  the  grape. 

In  the  experimental  vineyard  of  European  varieties  at  Earlton,  Fla., 
established  in  1899,  sevei-^il  varieties  are  very  promising  and  seera 
worthy  of  commercial  planting  in  a  restricted  way.  In  this  vineyard, 
which  is  on  sandy  soil,  the  distinct  superiority  of  stocks  of  the  Rupes- 
tris  type  over  Riparia  stocks  has  been  demonstrated  for  the  Vinifera 
varieties. 

In  North  Carolina  the  experimental  vineyard  of  similar  varieties 
shows  several  promising  varieties,  though  the  results  are  less  encour- 
aging than  in  Florida. 

An  extensive  experiment  in  bench  and  field  grafting  of  Vinifera 
grapes  has  been  begun  to  determine  the  relative  congeniality  of  differ- 
ent varieties  to  different  resistant  stocks  and  the  behavior  of  the 
grafted  vines  on  various  kinds  of  soils.  This  work  is  planned  to  have 
distinct  bearing  on  the  grape  industry  of  the  South  and  of  the  Pacific 
coast. 

An  investigation  of  the  influence  of  dipping  grape  cuttings  in 
water  at  different  temperatures  and  for  varying  lengths  of  time  upon 
their  growth,  and  to  destroy  the  Phylloxera,  has  demonstrated  that 
the  limit  of  safety  was  reached  in  a  temperature  of  50°  C.  with  a  five- 
minute  immersion. 

Investigations  are  also  in  progress  relating  to  stocks  that  are  resist- 
ant to  the  Phylloxera,  and  which  are  adapted  to  the  grape  growing  of 
the  Pacific  coast. 

The  Department  is  also  making  a  careful  study  of  the  methods  of 
manufacturing  unfermented  grape  juice  and  of  its  importance  as  a 
commercial  product. 

FRUIT   DISTRICT   SURVEY. 

The  adaptability  of  varieties  to  the  conditions  under  which  they  are 
grown  is  a  matter  of  fundamental  importance,  and  no  question  is  more 


BEPOBT   OF  THE  SECEETABY   OP   AGRlClTLTITRE.         XXVlI 

often  asked  by  a  prospective  fruit  grower  than  ^' What  varieties  shall 
I  plant?"  The  object  of  this  survey  is  to  determine  the  varieties  of 
the  different  fruits  best  suited  to  the  conditions  where  they  are  to  be 
grown  and  to  study  the  influence  of  conditions  upon  the  behavior  of 
varieties. 

The  funds  available  for  this  work  have  made  it  possible  onl}'  to  sur- 
vey some  of  the  more  important  sections  of  the  Piedmont  region  of 
Virginia,  the  Blue  Ridge  section  of  Maryland,  and  a  portion  of  a  simi- 
lar area  as  it  extends  into  Pennsylvania.  Much  important  data  regard- 
ing the  behavior  of  the  numerous  varieties  of  fruits  already  grown 
there  have  been  accumulated.  This  survey  is  being  extended  to  other 
fruit-growing  sections  as  rapidly  as  possible. 

In  connection  with  this  work  an  extensive  cooperative  system  of 
phenological  observations  has  been  established.  It  is  expected  that 
these  observations,  extended  over  a  period  of  several  yeai's,  will  throw 
light  on  several  perplexing  questions  regarding  the  behavior  of  varie- 
ties and  their  adaptability  to  the  various  fruit-growing  regions. 

SPECIAL  PROBLEMS  IN  POMOLOGY. 

Investigations  are  well  under  way  with  pomological  problems  con- 
nected with  the  pecan  industry,  the  peach  industry,  and  the  citron  of 
commerce  industry  of  the  Pacific  coast.  On  all  these  lines  there  is  a 
large  demand  for  reliable  information,  and  the  Department  is  prepar- 
ing to  issue  publications  covering  them. 

Grass  and  Forage  Plant  Intestigations. 

The  value  of  the  hay  crop  in  this  country  exceeds  that  of  any  other 
crop  except  corn.  When  we  add  the  yield  of  pasture  lands  to  that  of 
hay  fields,  the  total  exceeds  the  value  of  even  the  com  crop.  Investi- 
gations of  grasses  and  forage  crops  are  therefore  of  vital  importance 
to  American  agriculture.  The  investigations  in  this  line  during  the 
past  year  have  shown  that  the  maintenance  of  soil  fertility  is  intimately 
associated  with  the  production  of  forage  crops  and  their  proper  utili- 
zation on  the  farm.  Those  States  which  are  noted  for  the  production 
of  such  crops  not  only  have  maintained  the  original  fertility  of  the 
soil,  but  they  spend  for  commercial  fertilizers  less  than  1  per  cent  of 
the  annual  value  of  their  crops,  while  those  States  which  pay  least 
attention  to  forage  crops  have  impoverished  the  soil  and  spend 
annually  for  fertilizers  from  5  to  9  per  cent  of  the  total  value  of  their 
crops. 

LEGUMINOUS  FORAGE  CROPS. 

'  The  influence  of  leguminous  forage  crops  in  restoring  fertility  to 
the  soil  is  well  known.  No  system  of  agriculture  can  be  indefinitely 
maintained  withoi^t  some  crops  of  this  character.     From  the  earliest 
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times  clover  has  been  the  foundation  of  agriculture  in  our  Northern 
States.  But  with  each  succeeding  year  the  difficulty  of  securing  a 
stand  for  this  important  crop  increases,  and  there  is  a  pressing 
demand  for  a  suitable  substitute  for  clover.  The  Department  has 
undertaken  to  meet  this  demand  by  the  introduction  of  alfalfa  in  the 
clover  region.  The  success  which  has  thus  far  attended  our  efforts  in 
this  direction  is  most  encouraging.  It  has  been  demonstrated  that 
alfalfa  can  be  successfully  grown  in  nearly  all  the  Northern  States. 
This  work  promises  so  much  that  we  desire  to  push  it  vigorously 
during  the  coming  year. 

In  our  Southern  States  the  cowpea  is  deservedly  popular  as  a  legu- 
minous crop,  both  on  account  of  its  feeding  value  and  its  beneficial 
effect  on  the  soil.  But  on  account  of  its  habit  of  growth  this  plant  is 
difficult  to  harvest,  either  for  hay  or  for  seed.  The  Department  has 
collected  all  known  varieties  of  cowpeas  in  order  to  study  the  charac- 
teristics of  each.  We  have  undertaken  to  produce  varieties  that  shall 
be  free  from  the  objectionable  characteristics  of  those  now  grown,  and 
have  reason  to  hope  for  complete  success.  Other  leguminous  forage 
crops  are  being  tested,  both  at  Arlington  Farm  and  at  various  places  in 
the  several  States.  Among  these  is  a  new  and  promising  variety  of 
alfalfa  from  South  America  that  resists  the  rust  which  frequently 
attacks  the  common  form,  and  which  grows  taller  than  the  latter.  As 
soon  as  seed  of  this  variety  can  be  obtained  in  quantity  it  will  be  dis 
tributed  in  those  sections  where  there  is  most  need  of  it. 

GRASS  GARDENS. 

The  grass  garden  on  the  Department  grounds  has  been  improved  in 
a  number  of  ways,  and  contains  a  large  number  of  valuable  grasses, 
legumes,  etc.  During  the  year  this  garden  has  been  visited  by  a  large 
number  of  people  interested  in  agriculture,  who  have  thus  had  an 
opportunity  of  observing  many  forage  plants  new  to  them.  The  pub- 
lic has  shown  a  lively  interest  in  this  valuable  display,  which  includes 
several  valuable  lawn  grasses  and  ornamentals.  An  extensive  grass 
garden  was  also  maintained  by  this  Department  on  the  grounds  of  the 
Exposition  at  Charleston,  S.  C,  and  the  correspondence  received  from 
Southern  farmers  relating  to  this  garden  shows  that  it  was  considered 
one  of  the  most  valuable  features  of  our  exhibit.  It  has  been  the 
"leans  of  introducing  several  new  forage  plants  in  the  Southern  States. 

RANGE   IMPROVEMENT. 

The  investigations  in  this  branch  of  work  have  shown  that  the 
lepleted  Western  ranges  may  be  brought  back  to  their  original  pro- 
^"^tiveness  by  proper  methods  of  range  management.  Heretofore  this 
>  v^rk  has  been  confined  to  small  experimental  areas.  We  have  now 
jr'^oPf.Aflap/^  ^r\  thp  ru'nt  wV>of^  it  becomcs  uccessary  to  cooperate  with 
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stockmen  in  the  actual  management  of  selected  areas  of  range  lands. 
To  do  this  it  is  necessary  that  we  control  the  grazing  of  stock  on  such 
areas.  To  this  end  I  repeat  my  former  recommendation,  namely,  that 
action  be  taken  by  Congress  giving  you,  Mr.  President,  authority  to 
secure  for  the  experimental  needs  of  this  Department  such  tracts  of 
public  range  lands  as  may  be  necessary  for  the  best  interests  of  the 
work. 

SOIL,  AND  SAND  BINDERS. 

Along  the  Atlantic  and  Pacific  coasts  and  the  shores  of  the  Great 
Lakes,  as  well  as  in  many  inland  places,  there  are  to  be  found  exten- 
sive areas  of  drifting  sand.  These  shifting  dunes  of  sand  frequently 
destroy  farms,  cover  up  farm  buildings,  and  interfere  with  the  operation 
of  railroads.  The  Department  is  engaged  in  investigations  having  in 
view  the  covering  of  these  sand  dunes  with  vegetation  to  prevent 
drifting.  Several  species  of  plants  have  been  found  that  can  be  propa- 
gated rapidly  in  this  drifting  sand.  Several  successful  plantations  of 
these  have  been  made,  and  others  are  now  being  made.  Some  of  the 
leading  sand-binding  grasses  are  grown  on  an  artificial  sand  dune  in 
the  grass  garden  on  the  Department  grounds,  forming  a  very  instruc- 
tive feature  of  our  outdoor  exhibit.  From  the  results  thus  far  secured 
in  other  countries  we  have  reason  to  hope  that  we  may  finally  bring 
these  barren  and  dangerous  sands  into  useful  grass  and  wood  lands. 

CKOPPING   SYSTEM. 

This  Department  is  collecting  data  concerning  the  systems  of  farm 
crops  used  in  various  parts  of  the  country,  in  order  to  study  the  rela- 
tion of  such  systems  to  the  maintenance  of  soil  fertility.  The  data 
already  at  hand  show  that  in  those  sections  where  a  one-crop  system 
prevails  the  soil  rapidly  loses  fertility,  and  there  is  a  large  and  increas- 
ing demand  for  commercial  fertilizers,  while  in  those  sections  where  a 
system  of  rotation  of  crops  prevails,  particularly  a  rotation  including 
forage  crops  to  be  fed  on  the  farm,  the  soil  continually  improves,  and 
commercial  fertilizers  are  not  used  except  on  small  areas  for  special 
crops.  I  believe  that  this  Department  can  do  much  for  agriculture  in 
this  country  by  devising  suitable  cropping  systems  for  those  sections 
where  present  systems  are  unsatisfactory,  and  giving  the  farmer 
information  about  the  best  methods  of  utilizing  his  crops. 

Horticulture. 

experimental  gardens  and  grounds. 

As  pointed  out  in  my  last  report,  the  Experimental  Gardens  and 
Grounds  under  the  reorganization  have  been  made  exceedingly  useful  ss 
an  aid  to  other  branches  of  work  carried  on  by  the  Bureau  of  Plant  Indus- 
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try  and  other  Bureaus  in  the  Department.  With  a  view  to  still  f  urthei 
increasing  the  value  and  efficacy  of  this  work,  investigations  have  been 
inaugurated  having  for  their  object  the  securing  of  information  on 
crops  which  are  cultivated  more  or  less  intensively  in  various  parts  of 
the  United  States.  Special  attention  has  been  given  to  the  cultivation 
of  plants  under  glass  and  the  elucidation  of  problems  having  a  bear- 
ing on  this  important  industry.  The  Experimental  Garden  is  one  of 
the  oldest  branches  of  the  Department,  and  since  this  work  was  inau- 
gurated a  great  many  valuable  plants  have  been  accumulated.  These 
have  not  been  made  as  available  for  study  as  they  might  be,  and  for 
this  reason  plans  have  been  put  in  operation  whereby  the  various  collec- 
tions on  the  grounds  and  in  the  greenhouses  will  be  brought  together, 
properly  labeled,  and  made  useful  for  visitors  and  others  who  wish  to 
study  them. 

A  special  feature  of  this  work  will  be  the  development  on  the  grounds 
of  gardens  of  economic  plants.  It  is  planned  to  bring  together  a  con- 
siderable number  of  the  various  native  plants  of  the  Eastern  United 
States  for  the  purpose  of  showing  the  possibilities  of  utilizing  these 
plants  in  the  simple  decoration  of  the  home  and  of  schools.  It  is  also 
planned  to  develop  various  collections  of  economic  plants,  such  as  drug 
and  medicinal  plants,  and  plants  used  in  the  arts  and  for  numerous  other 
purposes.  As  a  further  line  of  work  for  this  branch  of  the  Depart- 
ment, plans  have  been  put  in  operation  for  securing  and  distributing 
seedling  trees  which  have  more  or  less  historic  interest.  There  are 
many  historic  trees  in  the  vicinity  of  Washington  and  in  the  country 
at  large,  and  it  is  believed  that  much  good  can  be  done  toward  arousing 
an  interest  in  tree  planting  by  distributing  a  limited  number  of  these 
trees  under  proper  direction.  The  seedlings,  when  grown,  will  be  sent 
to  schools  in  various  parts  of  the  country,  and  there  will  accompany 
each  tree  a  concise  statement  setting  forth  the  historic  events  cx)nnected 
with  the  tree  itself  and  the  growing  of  the  seedling.  The  primary 
object  is  to  keep  alive  patriotism  and  to  encourage  a  love  for  nature 
and  a  love  for  home  and  the  habit  of  tree  planting. 

THE  ARLINGTON   FARM. 

The  work  on  the  Arlington  Farm  during  the  past  year  has  been 
greatly  increased.  A  considerable  portion  of  the  land  has  been 
drained,  and  during  the  year  a  thorough  survey  was  made  and  the 
ground  was  platted,  so  that  it  was  found  practicable  to  begin  the  real 
work  of  experimentation.  This  farm,  previous  to  its  acquisition  by  the 
Depai^tment,  was  used  for  many  years  as  a  grazing  area  for  horses 
and  mules  not  in  service,  belonging  to  the  War  Department.  In  gen- 
eral it  was  fairly  well  covered  with  blue-grass  sod,  but  many  shrubs 
and  trees  had  grown  up  to  interfere  with  cultivation.  The  trees  and 
shrubs  were  removed,  the  sod  plowed  and  put  into  condition  for  the 
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reception  of  cowpeas  or  buckwheat,  according  to  the  condition  of  the 
area,  and  the  work  was  completed.  About  4:0  acres  of  the  land  which 
in  1901  were  planted  in  cowpeas  were  this  year  devoted  to  plat  work. 
The  plats  are  uniformly  one- twentieth  of  an  acre  in  area.  Some  4 
acres  of  such  plats  are  devoted  to  nursery  purposes,  including  seed- 
ling forest  trees,  while  the  rest  is  given  over  to  experiments  with  veg- 
etables, plant-breeding  experiments,  experiments  conducted  by  the 
Pathologist  and  Physiologist,  Pomologist,  etc.  In  surveying  and 
platting  the  land  the  location  of  barns  and  future  buildings  was 
determined  upon,  and  a  barn  suitable  for  important  needs  is  being 
constructed  at  the  present  time.  With  the  facilities  at  hand  it  will  be 
practicable  next  season  to  inaugurate  quite  extensive  work. 

Tea  Growing  in  the  United  States. 

The  work  on  the  growing  of  American  tea  was  continued  during  the 
year  at  Pinehurst,  Summerville,  S.  C,  in  cooperation  with  Dr.  Charles 
U.  Shepard.  Dr.  Shepard  now  has  at  his  place  about  100  acres  in  tea 
gardens,  and  his  factory  is  well  equipped  for  carrying  on  work  on  a  com- 
mercial scale  and  for  accurate  scientific  experiments.  With  a  view  to 
bringing  about  a  clear  understanding  as  to  the  relationship  of  the 
Department  to  this  work,  a  proper  form  of  agreement  has  been  pre- 
pared and  entered  into  by  the  Department  on  the  one  hand  and  Dr. 
Shepard  on  the  other.  By  the  terms  of  this  agreement  the  Department 
is  able  to  secure  the  use  of  the  extensive  plant  of  Dr.  Shepard  for  experi- 
mental pui-poses,  and  will  profit  by  the  results  from  the  extensive  work 
that  he  is  carrying  on.  During  the  year  careful  attention  has  been  given 
to  methods  of  reducing  the  cost  of  the  production  of  tea  with  very 
satisfactory  results.  Improved  factory  methods  have  also  been  put 
into  operation,  with  the  result  that  better  grades  of  tea  are  now  being 
turned  out  than  ever  before.  To  aid  in  this  work.  Dr.  Shepard  has 
secured  during  the  year  the  assistance  of  an  expert  tea  taster  in  New 
York,  who  has  sampled  his  various  grades  and  thus  made  it  practi- 
cable to  determine  not  only  the  kinds  of  teas  which  have  proved  of 
the  highest  quality,  but  the  effects  of  different  methods  of  picking  and 
handling. 

As  pointed  out  in  my  last  report,  the  yield  of  tea  in  Dr.  Shepard's 
gardens  last  year  was  about  4,500  pounds,  and  this  year  there  will  ])e 
a>K)ut  9,000  pounds  of  marketable  tea.  Some  of  the  gardens  have 
proved  very  prolific  and  profitable,  while  others  have  given  very  light 
yield  of  tea,  having  poor  quality.  All  these  facts,  of  course,  will 
enable  the  Department  to  profit  in  further  exploiting  the  work.  With 
a  view  to  increasing  the  interest  in  this  crop,  a  tea  farm  will  be  estab- 
lished in  Texas  if  suitable  land  and  cooperation  can  be  secured. 
Agents  of  the  Department  are  now  on  the  ground  looking  into  the 
question,  and  the  outlook  is  very  favorable.     Whether  or  not  tea 
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growing  in  this  country  can  be  made  a  commercial  success  will  depend, 
in  large  measure,  upon  most  rigid  attention  to  the  details  connected 
with  the  field  and  factory  work.  It  is  not  expected  that  any  large 
profits  will  be  made,  but  it  is  believed  that  by  proper  and  judicious 
management  suflicient  profit  will  result  to  encourage  the  planting  of 
the  crop  in  many  parts  of  the  South,  especially  where  there  is  cheap 
labor  available.  Proper  labor,  of  course,  constitutes  one  of  the  most 
important  factors  in  this  matter;  but,  fortunately,  there  are  ^nany 
places  in  the  South  where  hands  now  idle  might  be  turned  to  some 
use  in  this  direction. 

Congressional  Seed  Distribution. 

In  my  last  report  attention  was  called  to  the  fact  that  the  distribu- 
tion of  seeds  was  required  by  an  act  very  specific  in  its  terms,  and 
that  it  was  my  wish  to  carry  out  the  will  of  Congress  in  a  way  that 
would  result  in  the  most  good  to  the  country.  During  the  year  rapid 
advancement  has  been  made  in  the  matter  of  improving  all  of  this 
work,  and  it  is  gratifying  to  announce  that  under  the  system  which  is 
being  put  into  operation  little  or  no  friction  has  resulted.  The  Con- 
gressional distribution  for  1901-2  was  the  largest  in  the  history  of 
the  Department,  yet  notwithstanding  this  fact  all  the  seed  went  out 
on  time.  With  a  view  to  increasing  the  value  of  the  work,  particular 
attention  was  given  to  the  distribution  of  forage-crop  seed,  cotton 
seed,  tobacco  seed,  and  seed  of  other  special  crops.  In  each  case  an 
expert  was  put  in  charge  of  a  particular  crop  and  was  responsible  for 
securing  new,  rare,  or  little  known  varieties,  and  the  distribution  of 
each  variety  in  a  locality  where  it  seemed  likely  that  benefit  would 
result  from  its  use.  Very  encouraging  reports  have  been  received  as 
a  result  of  this  work,  especially  in  the  matter  of  cotton  distribution, 
where  a  special  effort  was  put  forth  to  secure  new  varieties  or  varie- 
ties which  were  known  to  have  value  locally,  but  which  had  not  been 
generally  distributed.  With  a  view  to  still  further  increasing  the 
efficiency  of  the  seed  work,  a  number  of  new  plans  have  been  put  into 
operation  during  the  year. 

The  method  of  securing  seed  through  a  contractor  has  been  aban- 
doned, as  it  was  never  satisfactory,  offering  opportunity  for  inferior 
service,  and,  besides,  working  a  hardship  on  the  seed  trade  of  the 
country — something  the  Department  has  no  desire  to  continue.  Under 
the  new  system  the  Department  secures  its  own  seed  in  the  open 
market,  and  contracts  only  for  the  purely  mechanical  features  of  the 
work,  such  as  the  packeting  of  the  seed  and  the  mailing  of  the  same. 
With  a  view  to  making  this  work  of  more  value  to  the  country  and 
encouraging  the  legitimate  seed  trade,  plans  have  been  inaugurated 
whereby  the  Department  will  gradually  substitute  new  or  little-known 
seeds,  such  as  specialties  or  novelties,  for  the  more  common  sorts  here- 
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tofore  distributed.  Seedsmen  are  now  cooperating  with  the  Depart- 
ment  in  furnishing  these  specialties  and  novelties,  and  the  Department 
will  distribute  them  possibly  only  one  year,  dropping  them  then  and 
allowing  the  demand,  if  demand  there  be,  to  be  met  by  the  regular 
trade.  Particular  attention  will  be  given  in  all  this  work  to  the  dis- 
tribution of  special  crops,  such  as  forage,  tobacco,  cotton,  sugar  beet, 
cereals,  etc.  In  the  handling  of  these  special  seeds  and  plants  the 
work  of  the  plant-breeding  laboratories  will  be  utilized,  and  the  require- 
ments of  different  sections  of  the  country  will  receive  careful  consid- 
eration, so  that  crops  will  be  selected  to  meet  the  needs  and  require- 
ments of  the  districts  into  which  they  may  be  sent. 

Foreign  Seed  and  Plant  Introduction. 

During  the  year  the  Department  pushed  forward  the  lines  of  work 
on  introduction  of  foreign  seeds  and  plants  as  rapidly  as  the  means 
at  hand  would  permit.  In  carrying  on  this  work  the  various  bi-anches 
of  the  Bureau  have  contributed  to  the  expert  knowledge  to  be  applied 
to  the  best  handling  of  the  crops. 

Agents  have  been  sent  to  the  Orient  with  a  view  to  securing  infor- 
mation on  crops  particularly  adapted  to  the  South.  Rice  has  received 
special  attention,  and  in  addition  the  question  of  forage  crops  suitable 
for  this  region  was  also  kept  constantly  in  mind.  An  agent  visited 
India,  China,  and  Japan,  and  secured  many  valuable  introductions  in 
the  wa}^  of  seeds  and  plants  which  will  be  useful  in  building  up  new 
industries.  This  work  has  been  greatly  aided  by  the  generosity  of 
Hon.  Barbour  Lathrop,  who,  at  his  own  expense,  has  carried  on 
extensive  agricultural  explorations  during  the  year,  assisted  by  Mr. 
David  G.  Fairchild,  an  agricultural  explorer  of  this  Department. 
Mr.  Lathrop  has  secured  and  forwarded  to  this  country  a  number  of 
valuable  plants,  which  are  being  handled  >)y  the  Department's  agents 
and  by  private  individuals,  to  whom  such  plants  have  been  sent  direct 
by  Mr.  Lathrop.  Particular  attention  was  given  to  the  introduction 
of  the  bamboo,  which  it  is  believed  will  prove  a  promising  crop  in 
sections  of  the  West  and  South,  where  this  plant  is  hardy. 

In  former  reports  attention  was  called  to  the  efforts  of  the  Depart- 
ment in  establishing  date  growing  as  an  industry  in  this  country.  Con- 
siderable advance  has  been  made  in  this  direction  during  the  past  year, 
a  large  shipment  of  young  date  trees  having  been  received  from  Mr. 
Lathrop.  The}^  were  planted  in  the  large  cooperative  date  orchard 
established  by  the  Department  in  Arizona.  This  orchard  now  com- 
prises about  11  acres  and  contains  580  imported  trees,  besides  80 
native  seedlings.  Another  important  introduction  during  the  year 
through  Mr.  Lathrop's  efforts  is  the  Egyptian  or  berseem  clover, 
which  is  very  valuable  for  certain  portions  of  the  country  as  a  soil 
reclaimer  and  enricher  and  as  a  forage  plant.  The  continued  fertility 
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of  portions  of  the  Nile  Valley  which  are  annually  overflowed  is  largely 
due  to  the  nitrogen-gathering  properties  of  this  plant. 

Agents  have  also  been  sent  to  Algeria,  Egypt,  and  other  parts  of 
Africa  for  the  purpose  of  studying  the  irrigated  crops  of  these 
regions,  and  also  the  crops  which  are  particularly  adapted  to  alkali 
soils.  These  agents  have  secured  many  valuable  facts  which  will  aid 
the  Department  in  its  extensive  studies  of  the  plants  of  our  own  arid 
and  semiarid  regions.  With  a  view  to  securing  additional  forage  crops 
and  cereals  from  Russia  and  adjacent  countries,  an  agent  was  sent  to 
those  regions  in  the  early  part  of  the  3^ear.  The  securing  of  forage 
crops,  particularly  the  various  kinds  of  Turkestan  alfalfa,  was  the 
primary  object  of  this  visit;  although  some  attention  was  given  to 
obtaining  varieties  of  fruits  and  cereals  adapted  to  the  dry  regions  of 
the  Northwest. 

MACARONI  WHEAT. 

The  importance  of  the  introduction  and  establishment  of  macaroni 
wheat  in  the  United  States,  to  which  attention  was  directed  in  my  last 
report,  has  been  amply  demonstrated  by  the  results  of  the  past  year. 
We  estimate  that  about  2,000,000  bushels  have  been  harvested  this 
season,  but  this  will  .not  meet  the  demand  for  it  coming  from  all  quar- 
ters. New  mills  are  being  built  to  grind  it  and  old  mills  have  been 
modified  in  order  to  handle  it,  and  it  now  has  its  definite  gi'ade  like 
other  wheats  in  the  Northwestern  markets.  It  yields  from  one-third 
to  one-half  more  than  the  other  standard  wheats  in  the  same  locality 
throughout  the  Great  Plains  region.  Furthermore,  it  extends  the  wheat 
area  much  farther  westward  over  districts  of  great  extent,  where  it 
was  not  considered  possible  to  grow  wheat  before,  owing  to  light 
rainfall.  The  macaroni  made  from  this  wheat  is  pronounced  by 
experts  to  be  equal,  if  not  superior,  to  the  imported  product,  so  that 
the  success  of  this  industrv  is  assured. 

WINTER  WHEAT  AND  OTHER  CROPS. 

The  results  of  the  past  year  indicate  that  the  winter  wheats  intro- 
duced and  tested  b}^  the  Department  are  likely  to  prove  of  as  great,  if 
not  greater,  value  than  the  macaroni  wheats.  Four  or  five  varieties 
obtained  from  east  and  south  Russia  are  much  more  hardy  than  any 
varieties  now  grown  in  this  country,  and  will  extend  the  winter  wheat 
area  several  hundred  miles  north  and  some  distance  farther  west  than 
at  present.  This  means  an  increase  of  5  to  10  bushels  per  acre  over 
^^e  standard  spring  wheats  now  grown  in  the  same  localities. 

Quite  valuable  results  have  also  been  secured  in  the  introduction  of 
Swedish  oats,  proso  or  broom-corn  millet,  malakhof ,  sugar  com,  and 
I  number  of  other  Russian  crops.  There  has  been  rapid  advancement 
mring  t^^  year  in  the  rice-growing  industry,  largely  through  the 
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efforts  of  the  Department  in  the  introduction  of  new  forms  and  the 
obtaining  of  information  from  abroad  bearing  on  the  methods  of 
handling  the  crop  and  preparing  it  for  market.  Particular  improve- 
ment has  been  made  in  the  rice-gi  owing  regions  of  Texas  and  Louisi- 
ana, where  the  work  of  the  Department  has  yielded  the  most  striking 
results.  In  former  repoiis  attention  has  been  called  to  the  great 
value  of  this  work  to  the  two  States  named,  and  such  has  been  its 
development  that  at  the  present  time  the  rice  production  in  this  coun- 
try about  equals  the  demand. 

The  Jordan  almond  is  another  successful  introduction  during  the 
year.  There  are  about  5,500,000  pounds  of  almonds  grown  in  Cali- 
fornia, but  many  pounds  are  still  imported  from  Spain  for  the  reason 
that  the  California  nut  is  not  equal  to  the  best  imported  kind,  known 
as  the  Jordan.  During  the  year  buds  and  scions  of  this  variety  have 
been  secured  and  sent  to  California,  and  it  is  certain  that  in  a  few 
years  California-grown  Jordan  almonds  will  be  on  the  market. 

A  special  effort  was  put  forth  during  the  year  to  secure  alkali- 
resistant  crops,  particularly  alfalfas  and  cottons.  Seed  of  the  Turke- 
stan alfalfa  has  been  obtained  and  i.'^*  now  on  the  way  to  this  country, 
and  will  be  distributed,  under  proper  direction,  during  the  year. 
Seed,  also,  of  a  number  of  alkali-resistant  cottons  has  been  obtained 
in  Algeria  and  Egypt,  and  steps  are  being  taken  to  place  these  seeds 
where  the  conditions  are  such  as  to  make  their  success  a  valuable 
adjunct  to  certain  parts  of  our  Western  country. 

As  a  means  of  further  systematizing  all  of  the  work  connected  with 
the  distribution  of  seeds  and  plants  by  the  Department,  and  the  intro- 
duction of  the  same  from  foreign  countries,  plans  are  being  perfected 
for  establishing  in  a  number  of  places  in  the  country  testing  gardens, 
which  will  enable  the  Department  to  work  out  a  number  of  important 
problems  connected  with  these  investigations.  It  has  been  found  by 
experience  that  the  promiscuous  dissemination  of  seeds,  many  of  which 
are  often  of  great  value,  does  not  give  in  all  cases  satisfactory  results. 
It  is  highly  important  in  all  such  cases  to  be  able  to  determine  defi- 
nitely where  such  plants  and  seeds  are  likely  to  prove  most  successful. 
After  this  is  known  it  is  still  necessary  to  convince  farmers  or  fruit 
growers  of  the  feasibility  of  growing  the  particular  crop.  Even  then 
the  work  is  not  finished,  for  although  the  crop  may  be  grown  readily, 
the  question  of  a  market  must  be  considered. 

Suitable  testing  gardens,  conducted  possibly  in  cooperation  with 
some  of  the  experiment  stations,  but  under  the  direct  control  of  the 
Department,  will  be  of  great  value  in  further  continuation  of  this 
work.  .  Such  gardens  may  be  used  for  the  purpose  of  standardizing 
the  various  varieties  of  vegetables  now  being  offered  by  the  seedsmen 
throughout  the  country.  There  is  at  present  a  gi'eat  deal  of  confusion 
r^arding  varieties  of  vegetables,  and  while  the  work  of  breeding  is 
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growing  apace  it  will  be  well  worth  while  to  fix  the  types  of  varieties 
and  disseminate  better  strains  of  standard  sorts.  If  the  Department 
would  set  a  high  standard  in  this  matter  it  would  probably  result  in  a 
great  diminution  of  the  indiscriminate  renaming  of  varieties  and  in 
the  introduction  of  such  as  are  new  onl}'^  in  some  slight  respect.  It  is 
obvious  that  work  of  this  kind  to  be  of  the  greatest  value  must  be  con- 
ducted under  very  careful  conditions  and  be  carried  on  in  a  sufficient 
number  of  regions  to  get  results  which  will  be  of  real  value. 

BTTBEAU  OF  FOBESTBT. 

On  July  1, 1901,  the  Division  of  Forestry  became  a  bureau.  It  has 
therefore  completed  its  first  year  under  the  new  form  of  organization. 
The  results  obtained  have  amply  justified  the  change  and  the  increased 
appropriation  which  accompanied  it.  Interest  in  forestry  and  a  per- 
ception of  its  possibilities  as  the  means  of  making  productive  a  great 
national  resource  have  developed  so  swiftly  in  the  United  States  that 
the  discrepancy  between  the  capacity  for  public  service  of  this  branch 
of  the  Department  of  Agriculture  and  its  opportunities  was  never  so 
gieat  as  it  is  now. 

During  the  past  year  the  Bureau  of  Forestry  has  notably  increased 
the  store  of  knowledge  on  which  all  forestry  depends,  and  has  made 
large  gains  in  introducing  practical  management  of  forests,  both  of 
public  and  private  ownership.  Its  field  work  has  engaged  162  men, 
and  has  been  carried  on  in  42  States  and  Territories. 

The  forest  work  of  the  Department  of  Agriculture  has  hitherto  pro- 
ceeded as  rapidh^  as  the  scanty  means  of  forest  education  would  supply 
men,  and  its  growth  has  been  normal  and  safe.  In  view  of  the  greater 
product  of  the  forest  schools  and  the  immensely  growing  demand  upon 
its  services  it  might  hereafter  safely  increase  its  rate  of  progress.  To 
check  the  growth  of  the  Bureau  of  Forestry  at  this  time  will  likewise 
check  the  spread  of  public  sentiment  in  favor  of  forest  protection.  It 
will  dull  the  desire  of  forest  owners,  applicants  to  the  Bureau  for 
assistance,  some  of  whom  have  already  waited  for  their  turn  until  their 
patience  is  almost  exhausted.  It  will  dampen  the  willingness  of  young 
men  of  the  right  stamp  to  make  forestry  their  profession,  because  they 
look  forward  with  practical  unanimity  to  the  Government  service.  A 
single  frost  which  would  pass  over  a  mature  tree  without  effect  will 
often  injure  and  retard  for  years  the  growth  of  a  healthy  seedling.  I 
conceive  the  Bureau  of  Forestry  to  be  in  precisely  that  situation. 

Organization  of  the  Bureau. 

The  work  of  the  Bureau  of  Forestry  is  organized  along  four  lines: 
Forest  management,  forest  investigation,  records,  and  tree  planting. 
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Forest  Management. 

The  Bureau  of  Forestry  exists  to  secure  the  best  management  of 
the  forests  of  the  United  States  in  the  interests  of  the  whole  people. 
This  involves  not  only  the  development  of  a  science  of  American 
forestry,  but  also  the  general  introduction  of  conservative  methods 
in  handling  forests  of  private  ownership. 

The  Division  of  Forestry  offered  in  October,  1898,  to  give  advice 
and  assistance  to  forest  owners  desirous  of  introducing  conservative 
management.  The  response  to  this  offer  was  immediate,  and  has 
grown  steadily  in  volume.  During  the  last  fiscal  year  37  applications 
were  received,  asking  advice  for  the  management  of  nearly  2,000,000 
acres  of  forest  lands.  Altogether  the  advice  of  the  Bureau  has  been 
asked,  since  its  offer  in  October,  1898,  on  4,709,124  acres. 

The  working  plans  of  the  past  year  are  in  the  nature  of  solutions 
of  seven  typical  and  widely  differing  forest  problems.  These  prob- 
lems are: 

Management  of  a  Southern  Appalachian  forest,  containing  a  great 
variety  of  trees,  mainly  hardwoods,  in  a  somewhat  inaccessible  region, 
where  only  the  most  valuable  species  can  be  lumbered  at  a  profit  and 
where  special  measures  are  necessary  to  assist  their  reproduction  and 
to  prevent  the  progressive  deterioration  of  the  forest  as  the  best  woods 
are  cut  out.  Fire  protection,  at  a  cost  which  is  not  prohibitive  from 
a  business  standpoint,  forms  one  of  the  important  questions  involved. 
The  ti*act  studied  has  an  area  of  110,000  acres,  and  lies  in  Polk  and 
Monroe  counties,  Tenn. 

Management,  in  conjunction  with  coal  mining,  of  a  tract  of  mixed 
softwoods  and  hardwoods,  containing  50,000  acres,  in  Scott,  Camp- 
bell, and  Anderson  counties,  Tenn.  Silviculture,  contract  luml>ering, 
transportation,  and  protection  from  fire  are  the  more  important  points 
studied. 

Management  of  60,000  acres  in  Beaufort  and  Hampton  counties, 
S.  C,  on  which  the  most  important  commercial  species  is  Longleaf 
Pine.  Fire,  lumbering,  and  turpentine  orcharding  have  seriously 
injured  the  forest,  and  the  consideration  of  first  importance  is  a  method 
of  treatment  which  shall  restore  it  to  full  productiveness  while  yield- 
ing a  fair  return  on  the  value  of  the  land.  The  conditions  are  typical 
of  much  of  the  Southern  Pine  Belt. 

Management  of  10,000  acres  of  fine  hardwoods  on  Grand  Island, 
Michigan,  with  an  accessible  market,  a  high  price  obtainable  for  the 
product,  and  consequently  an  exceptionally  good  opportunity  for  pay- 
ing forestry. 

Management  of  15,000  acres  in  Herkimer  County,  N.  Y.,  com- 
posed equally  of  cut-over  and  virgin  forest.  The  most  important 
timber  tree  is  here,  as  generally  in  the  Adirondack  region,  Red  Spruce, 
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and  the  chief  object  of  the  working  plan  was  to  provide  for  the  repro- 
duction of  this  species  and  to  suggest  such  changes  in  present  methods 
of  lumbering  as  will  give  immediate  and  good  returns  from  the  forest 
and  at  the  same  time  will  insure  a  profitable  future  yield. 

A  somewhat  similar  problem,  but  in  a  diflferent  locality,  was  that 
presented  by  a  tract  of  275,000  acres  in  northwestern  Maine.  Field 
work  was  completed  during  the  year  on  150,000  acres  of  this  tract, 
timbered  mainly  with  Red  Spruce  and  Balsam,  of  which  the  former, 
as  commercially  the  more  valuable  of  the  two,  should  be  favored  as 
the  source  of  subsequent  crops. 

The  last  tract  on  which  field  work  was  completed  during  the  year 
was  one  of  15,000  acres  near  Arden,  N.  Y.  The  forest  consists  of 
second-growth  hardwood  and  is  for  the  most  part  in  poor  condition. 
The  working  plan  advises  a  system  of  thinnings  by  which  the  condi- 
tion of  the  forest  will  be  improved  and  which  will  at  the  same  time 
yield  good  returns  in  firewood. 

The  total  forest  area  now  under  management  in  accordance  with 
working  plans  prepared  by  the  Bureau  of  Forestry  is  372,463  acres. 
Material  for  a  number  of  new  working  plans  is  now  being  gathered. 
Especially  notable  is  the  plan  in  preparation  for  a  tmct  in  southeastern 
Texas  which  comprises  an  area  of  1,250,000  acres  and  is  the  largest 
private  holding  of  timber  land  in  the  United  States. 

By  request  of  the  Secretary  of  the  Interior  for  advice  in  the  man- 
agement of  the  national  forest  reserves,  which  now  include  60,162,525 
acres,  the  Bureau  of  Forestry  became  the  official  adviser  for  these 
reserves  in  matters  of  forest  policy.  The  making  of  working  plans 
for  the  reserves  has  continued  during  the  year.  Field  studies  have 
been  carried  on  in  the  Prescott,  the  Priest  River,  and  the  Big  Horn 
reserves,  and  a  preliminary  examination  was  made  of  the  San  Fran- 
cisco Mountains  Reserve.  A  similar  request  from  the  Secretary  of 
War,  made  during  the  last  fiscal  year,  has  placed  the  Bureau  in  the 
same  relation  toward  the  military  wood  and  timber  reservations,  eight 
in  number,  with  an  area  of  117,468  acres.  Of  these,  that  at  West 
Point,  containing  2,000  acres,  has  been  examined,  and  a  working  plan 
for  its  management  will  soon  be  prepared. 

In  accordance  with  the  request  of  the  Secretary  of  the  Interior,  an 
examination  has  been  made  of  the  forest  lands  within  the  Lac  Court 
d'Oreilles,  the  Bad  River,  and  the  Menominee  Indian  reservations,  in 
Wisconsin,  in  order  to  recommend  measures  for  the  conservative  lum- 
bering of  the  timber  they  contain. 

Forest  Investigation. 

The  studies  of  commercial  trees  made  during  the  past  year  include 
White  Pine,  Red  Pine,  White  Oak,  Scarlet  Oak,  Red  Oak,  and  Aspen, 
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in  Michigan;  Sugar  Pine  in  California;  Balsam  in  Maine;  White  Oak 
and  Chestnut  Oak  in  Tennessee,  Kentucky,  and  Missouri;  Western 
Yellow  Pine  in  Arizona,  and  Lodgepole  Pine  in  Wyoming  and  Mon- 
tana. Previous  studies  of  the  Longleaf  and  Loblolly  pines,  of  the 
Sierra  Big  Tree  of  California,  and  of  the  Bristle-cone  Fir  in  southern 
California  were  completed  and  reports  prepared  on  Western  Hemlock 
and  the  Pacific  Coast  Redwood. 

Studies  of  the  growth  and  possibilities  of  New  England  second- 
growth  hardwoods  were  carried  on,  and  an  investigation  was  begun  of 
the  distribution  and  the  conditions  necessary  to  the  best  development 
of  the  trees  comprising  the  eastern  Missouri  and  Arkansas  swamp 
forests. 

Studies  of  the  forest  and  its  industrial  relations  were  made  in  the 
States  of  Michigan,  Kentucky,  Ohio,  Texas,  New  Mexico,  Arizona, 
South  Dakota,  Wyoming,  Montana,  California,  and  Iowa.  S<jme  of 
the  questions  involved  were  the  present  and  future  timber  supply, 
forest  fires,  and  the  relation  of  the  forest  to  stream  flow,  irrigation, 
and  grazing. 

Descriptive  studies  were  conducted  in  cooperation  with  the  United 
States  Geological  Survey  of  about  3,000,000  acres  of  the  Sierra  For- 
est Reserve  and  of  the  region  in  the  Southern  Appalachians,  within 
which  it  is  proposed  to  establish  a  national  forest  reserve. 

In  cooperation  with  the  Bureau  of  Chemistry,  investigations  have 
been  undertaken  of  native  tan  extracts  and  their  comparative  values 
in  tanning,  of  Philippine  gum  products,  and  of  possible  additions  to 
the  present  list  of  native  woods  suitable  for  the  production  of  paper 
pulp. 

A  cooperative  study  of  insects  which  injure  the  forest  was  begun 
with  the  Division  of  Entomology. 

It  is  highly  gratifying  that  the  efforts  which  the  Bureau  has  been 
making  to  discover  a  less  injurious  method  of  turpentine  orcharding 
than  that  hitherto  employed,  and  to  which  I  made  reference  in  my  last 
report,  have  been  successful,  and  that  the  way  is  apparently  open  for 
the  general  introduction  of  an  improved  method  which  will  be  of  nota- 
ble value  in  maintaining  the  source  of  the  turpentine  industry. 

Tests  of  the  durability  of  treated  and  untreated  construction  timber 
and  railroad  ties  have  been  continued,  in  cooperation  with  the  Bureau 
of  Plant  Industry.  The  enthusiastic  assistance  which  has  been  received 
from  railroad  companies  has  demonstrated  their  appreciation  of  this 
valuable  work. 

In  cooperation  with  the  Bureau  of  Chemistry,  and  as  the  result  of  a 
widespread  and  urgent  demand,  the  Bureau  of  Forestry  has  taken  up 
the  series  of  tests  to  determine  the  strength  of  the  principal  mer- 
chantable timbers  of  the  United  States,  which  were  discontinued  in 
1896. 
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Records. 

The  enlargement  of  the  Bureau's  quarters,  which  took  place  durmg 
the  year,  made  possible  for  the  first  time  the  proper  equipment  of  a 
library  and  the  transference  thither  of  the  entire  collection  of  forest 
literature  from  the  Department  library.  This  has  given  the  Bureau 
a  large,  easily  accessible  working  and  reference  library.  The  photo- 
graphic collection  now  numbers  over  6,000  prints,  and  a  well-equipped 
photographic  laboratory  has  been  installed. 

Tree  Planting. 

The  work  of  the  Bureau  in  tree  planting  for  the  last  year  has  been 
chiefly  notable  in  the  conspicuous  progress  made  in  extending  cooper- 
ative planting,  in  the  creation  of  the  first  reserves  for  forest  planting 
on  Government  lands  in  a  region  that  is  now  unproductive  of  timber, 
and  in  the  successful  initiation  of  measures  to  control,  by  means  of 
planted  forests,  the  shifting  sand  dunes  on  both  the  Atlantic  and  the 
Pacific  coasts. 

In  tree  planting  as  in  forest  management  the  Bureau  has  sought,  as 
the  only  method  by  which  the  desired  end  could  be  attained  on  a  broad 
scale,  to  enlist  the  interest  of  the  private  landowner.  Circular  No. 
22,  issued  July  8, 1899,  offers  cooperation  in  the  work  of  planting  for- 
ests similar  to  that  previously  made  for  forest  management.  Up  to 
the  close  of  the  last  fiscal  year  262  applications  for  assistance  had  been 
received,  nearly  200,000  acres  had  been  examined,  and  224  planting 
plans,  covering  about  6,400  acres,  had  been  made.  Of  these,  51  plans 
for  about  3,400  acres  were  made  during  the  past  fiscal  year,  and  83,597 
acres  were  examined. 

These  figures,  however,  by  no  means  cover  the  actual  accomplish- 
ment of  the  Bureau  in  introducing  forest  plantations  on  private  lands. 
The  plans  made  are  for  172  localities,  in  29  States  and  Territories. 
Not  only  does  the  example  set  by  each  plantation  made  affect  the 
whole  neighborhood,  but  there  has  also  been  in  many  cases  a  public 
agitation  of  the  question  of  tree  planting,  with  local  meetings  addressed 
by  the  agents  of  the  Bureau.  Extensive  planting  on  other  land  than 
that  for  which  plans  were  made  has  frequently  followed.  Plantations 
of  this  kind  will  be  of  very  considerable  economic  value  in  many  States 
of  the  Middle  West  by  furnishing  local  supplies  of  firewood,  fencing, 
telegraph  poles,  and  railroad  ties,  besides  providing  wind-breaks  and 
other  protection. 

The  success  of  economic  tree  planting  in  many  scantily  timbered  or 
treeless  regions  of  the  Middle  West  is  now  assured.  This  means 
enhanced  prosperity  for  these  regions.  A  local  timber  supply  is  a 
matter  of  decided  importance  to  the  farmer,  who  needs  cheap  fuel  and 
fencing.     As  a  result  of  the  Bureau's  work,  thriving  plantations  now 


BEPOBT   OF  THE   8ECBETARY    OF   AGRIOULTUBE.  XLI 

exist  in  the  Dakotas,  Nebraska,  Kansas,  and  Oklahoma,  as  well  as  in 
the  older  States  of  Iowa,  Illinois,  and  Indiana. 

In  New  England  particular  attention  has  been  given  to  the  possi- 
bility of  profitably  planting  cheap  land  with  white  pine.  The  supply 
of  this  highly  useful  timber  tree  has  been  greatly  diminished  in  the 
Eastern  States.  If  it  can  be  brought  back  as  a  paying  forest  tree 
under  management,  the  benefit  will  be  one  in  which  both  the  landowner 
and  the  timber-consuming  public  will  share.  So  encouraging  has  been 
the  outcome  of  the  examination  of  this  question  by  the  Bureau  that 
many  owners  of  denuded  lands  are  restocking  them  with  white  pine. 

The  Proposed  Appalachian  Forest  Reserve. 

In  my  report  on  the  Forests  and  Forest  Conditions  of  the  Southern 
Appalachian  Mountain  region,  which  has  been  printed  along  with  your 
message  to  Congress  on  this  subject,  of  December  19, 1901, 1  discussed 
briefly  the  rapid  rate  at  which  the  forests  on  these  mountain  slopes 
were  being  removed,  and  the  extent  Jx)  which  the  resulting  floods  were 
destroying  agricultural  lands  and  other  property  along  the  streams 
rising  in  that  region.  In  that  report  I  stated  that  the  damages  result- 
ing from  these  floods  during  the  year  (1901) ''  approximated  $10,000,000, 
a  sum  sufficient  to  purchase  the  entire  area  recommended  for  the  pro- 
posed reserve." 

Subsequent  examinations  have  shown  that  during  the  few  months 
following  the  date  of  that  report  the  flood  damages  on  these  streams, 
extending  across  eight  different  States,  aggregated  $8,000,000,  making 
a  total  of  $18,000,000  during  the  twelve  months  ending  in  April,  1902. 
These  examinations  also  show,  as  additional  results  of  the  deforestation 
of  these  mountain  slopes,  (1)  that  the  water  powers  along  these  streams, 
which  have  an  aggregate  annual  value  of  $20,000,000  as  a  basis  for 
manufacturing  enterprises,  are  being  gradually  but  certainly  destroyed 
through  the  increasing  irregularity  in  the  flow  of  the  streams;  (2)  that 
the  soils  which  are  being  washed  down  from  these  mountain  slopes  are 
rendering  annually  less  navigable  the  Ohio,  the  Tennessee,  the  Missis- 
sippi, and  other  rivers  of  these  Southeastern  Suites;  and  (3)  that  the 
rate  of  land  erosion  on  these  mountain  slopes  from  which  the  forest 
cover  has  been  removed  is  now  as  great  in  a  single  year  as  it  was  dur- 
ing ten  centuries  while  these  slopes  were  covered  with  primeval  forests. 

A  bill  providing  for  the  establishment  of  the  forest  reserve  recom- 
mended in  my  report  is  now  pending  before  Congress.  With  an 
increased  realization  of  the  importance  of  this  measure  I  reproduce 
here  the  concluding  paragraph  of  that  report: 

The  preservation  of  the  forests,  of  the  streams,  and  of  the  agricultural  interests 
here  described  can  be  successfully  accomplished  only  by  the  purchase  and  creation 
of  a  national  forest  reserve.  The  States  of  the  southern  Appalachian  region  own 
little  or  no  land,  and  their  revenues  are  inadequate  to  carry  out  this  plan.  Federal 
action  is  obvioosly  necessary,  is  fully  justified  by  reasons  of  public  necessity,  and 
may  be  expected  to  have  most  fortunate  results. 
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BT7BEAT7  OF  SOILS. 

The  or^nization  and  work  of  the  Bureau  of  Soils  has  been  essen- 
tially along  the  same  lines  as  heretofore,  with  the  addition  of  an  impor- 
tant line  of  work  in  the  division  of  soil  management.  Attention  has 
been  given,  as  heretofore,  to  the  administrative  work,  the  soil  survey, 
the  tobacco  investigations,  drainage  investigations,  and  the  labomto- 
ries  maintained  in  support  of  these  several  lines  of  field  work.  The 
wisdom  of  Congressional  action  in  converting  the  Division  into  a 
Bureau  and  increasing  the  appropriation  has  been  shown  in  the  amount 
of  work  done  and  in  the  appreciation  of  this  work  from  various  sources. 
The  soil  survey,  particularly,  has  been  greatly  extended,  and  the  divi- 
sion of  soil  management,  although  merely  started  during  the  year, 
gives  promise  of  some  more  important  results  than  have  been  achieved 
in  soil  investigations  for  some  time  past.  Prof.  Franklin  H.  Kjng, 
formerly  professor  of  agricultui*al  physics  at  the  University  of  Wis- 
consin, has  taken  charge  of  this  line  of  field  work.  He  is  considered 
peculiarly  fitted  for  this  place,  and  his  appointment  has  been  very 
generally  commended. 

During  the  year  Mr.  M.  L.  Floyd,  the  tobacco  expert  who  had  done 
so  much  to  make  successful  the  tobacco  investigations  of  the  Bui^eau, 
severed  his  connection  with  the  Department  to  become  geneml  mana- 
ger of  a  tobacco  corporation  organized  to  grow  the  shaded  Sumatra 
tobacco  in  Connecticut,  an  industry  established  by  this  Department 
In  his  new  position  Mr.  Floyd  receives  far  greater  remuneration  for 
his  services  than  the  Department  could  aflford  to  pay,  in  view  of  the 
salaries  paid  to  others  b}'  the  Government. 

The  interest  in  the  work  of  the  Bureau  of  Soils  is  growing,  and  the 
demands  for  work  in  different  parts  of  the  countiy  are  increasing,  as 
evidenced  })y  the  liberality  of  Congress  in  enlarging  the  appropriation 
and  by  the  many  requests  received  for  the  extension  of  the  different 
lines  of  investigations.  The  Bureau  of  Soils  now  has  a  force  of  over 
100  persons,  75  of  whom  have  had  a  scientific  tminihg.  It  is  believed 
that  the  results  of  the  work  in  showing  the  conditions  and  resources 
of  the  soils  of  the  country  and  in  giving  the  people  precise  and  accu- 
i*ate  knowledge  regarding  the  possibilities  of  the  soils  justifies  fully 
every  expenditure  that  has  been  made  and  every  recommendation  that 
will  be  made  for  the  further  extension  of  the  work.  With  the  fierce 
competition  for  commercial  supremacy  now  operating,  every  particle 
of  information  bearing  upon  the  natural  resources  of  the  country  which 
will  in  any  way  tend  to  increase  the  production  of  our  present  crops 
or  to  develop  new  methods  or  build  up  new  industries  is  of  the  utmost 
value,  especially  if,  as  in  this  case,  the  people  are  inspired  with  suffi- 
cient confidence  to  heed  the  advice  of  the  Department  and  to  take 
advantage  of  its  work. 
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Cooperation  with  State  Institutions. 

During  the  year  this  Bureau  has  coopei^ated,  as  far  as  possible,  with 
Jtate  institutions,  including  experiment  stations,  boards  of  agricul- 
wre,  and  geological  surveys;  also  with  Bureaus  and  Divisions  of  this 
Department,  as  well  as  with  other  Departments  of  the  Government. 
5uch  cooperation  has  been  particularly  close  with  the  North  Carolina 
lepartment  of  agriculture  and  with  the  Illinois  experiment  station, 
x)th  of  which  institutions  have  contributed  money  toward  the  expenses 
>f  the  soil  sui*vey  in  their  respective  States.  In  other  States  the 
JOoperation  has  been  just  as  cordial,  but  the  institutions  have  not 
been  able  to  render  financial  assistance.  Their  advice  has  been  sought 
md  given  wherever  possible  in  arranging  for  and  in  the  carrying  on 
rf  the  work,  and  the  wor|^  has  been  done,  as  far  as  possible,  with  the 
ultimate  object  of  being  of  service  to  the  State  institutions  in  the 
prosecution  of  more  detailed  work.  The  Utah  experiment  station  has 
[X>operated  in  the  line  of  drainage  investigations  and  has  contributed 
valuable  assistance  and  advice  in  the  work  that  has  been  started  at 
Salt  Lake  City.  The  Connecticut  experiment  station  and  the  Penn- 
sylvania experiment  station  have  continued  their  cooperation  in  the 
tobacco  investigations  with  credit  and  profit  to  all  of  the  institutions 
concerned. 

The  Bureau  of  Soils,  through  its  laboratories,  its  soil  survey,  and  its 
>ther  lines  of  investigation,  has  cooperated  with  and  has  helped  other 
Bureaus  and  Divisions  in  the  Department,  and  has  cooperated  with 
the  War  Department  in  furnishing  an  assistant  to  organize  a  soil 
mrvey  in  the  Philippine  Islands,  and  in  furnishing  assistants  to  inspect 
the  soils  of  some  of  the  military  posts  and  to  advise  as  to  the  treat- 
nent  in  the  establishment  of  pai*ade  grounds,  a  matter  which  is  of 
x>nsiderable  importance,  involving  the  expenditure  of  large  sums  of 
noney  where  the  natural  soils  are  not  suited  to  the  formation  of  a 
[)ermanent  sod. 

Progress  and  Cost  of  the  Soil  Survey. 

The  area  surveyed  and  mapped  during  the  fiscal  year  was  14,541 
K)uare  miles,  or  9,306,240  acres,  and  the  area  previously  reported  as 
laving  been  surveyed  was  8,082  square  miles,  making  a  total  of  22,623 
square  miles,  or  14,478,720  acres.  This  work  was  carried  on  during 
:he  year  in  twenty-five  States  and  Territories  and  in  Porto  Rico. 

The  following  table  shows  the  total  area  surveyed  during  the  fiscal 
^ear  1902,  together  with  that  previously  reported,  in  each  of  the  thirty 
States  and  Territories  in  which  the  soil  survey  work  has  been  carried 
m.  This  work  has  been  unifonnly  done  on  a  scale  of  1  inch  to  the 
nile,  and  the  maps  have  been  published  or  are  ready  for  publication. 
Fhis  table  does  not  include  any  areas  in  which  work  of  reconnoissance 
merely  has  been  done,  but  only  areas  in  which  actual  soil  surveys 
bave  been  made  and  soil  maps  prepared. 
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Areas  surveyed  and  mapped  during  fiscal  year  ended  June  SO,  1902 y  and  the  areas  previoudy 

reported. 


State  or  Territory, 


Work 

during 

1902. 


Work 
pre- 
viously 
reported. 


Total. 


Arizona 

California... 
Colorado  — 
Connecticut. 

Georgia 

Idaho 


Illinois 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maryland 

Massachusetts.. 

Michigan 

Mississippi 

Missouri 

Montana 

New  Jersey 

New  Mexico . . . 

New  York 

North  Carolina. 
Ohio 


Pennsylvania . . 

Porto  Rico 

South  Carolina. 

Tennessee 

Texas 

Utah 


Virginia.... 
Washington. 

Total.. 


22,623 


Acres. 
316.800 

1,378,560 
96,000 
156,800 
365,440 
255,  S& 
869,760 
276.480 
295,040 
211,200 
129.280 

1,895»200 

99,200 

529,920 

426,240 

107,520 

67,200 

581,120 

64,000 

313,600 

2,192,000 
627,200 
600,960 
211,200 
439,040 
350.060 
316.800 
491,620 

1,026,560 
288,640 


14,478,720 


The  following  table  shows  the  area  surveyed  and  mapped  ^nd  the 
cost  of  the  work  during  the  fiscal  year  ended  June  30,  1902: 

Areas  surveyed  and  mapped  and  cost  of  tfie  field  work  during  fiscal  year  ended  June  SO, 

1902. a 


state  or  Territory. 


District. 


DoUars. 

Arizona Yuma  area 95  4.61  437.95 

California Imperial  area 169  3.17  685.78 

Do Salinas  Valley 844  3.42  1,176.48 

Do Venturaarea • 240  3.77  904.80 

Colorado Rockyford  area 150  4. 78  709. 50 

Georgia CobbCounty 346  1.44  496.24 

Do Covington  area 225  .71  169.75 

a  This  includes  the  salaries  of  the  men  while  in  the  area  and  their  subsistence  expenses,  but  not 
the  cost  of  transportation  to  and  from  the  area. 


Area  sur- 
veyed. 

Cost  per 

square 

mile. 

Sq.  miles. 

Dollars. 

95 

4.61 

169 

3.17 

844 

3.42 

240 

3.77 

150 

4.78 

346 

1.44 

225 

.71 

Total 
cost. 
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Areas  turveyed  and  mapped  and  cod  of  the  field  work  during  filial  year  ended  June  SO9 

i^^— Continued. 


state  or  Territory. 


District. 


Idaho 

Illlnoifl 

Do 

Do 

Iowa .' 

KanuM 

Kentucky 

Louisiana 

Maryland 

Michigan 

MlflBiiBippi 

MiflBonri 

Montana 

New  Jersey 

Do 

New  York 

Do., 

North  Carolina 

Do 

Do 

Do 

Ohio 

Do 

Pennsylvania  . 

Porto  Rico 

South  Carolina 

Tennessee 

Texas 

Do 

Virginia 

Do 

Do 

Washington . . . 


Boise  area 

Clinton  Comity 

8t  Clair  County 

Tazewell  County 

Dubuque  area 

Wichita  area 

Union  County 

Lake  Charles  area  . . 

Harford  County 

Allegan  County 

Yazoo  area 

Howell  County 

Billings  area 

Salem  area 

Trenton  area 

Westfield  area 

Elmira  area 

Alamance  County  . . 

Carey  area 

Craven  area 

Hickory  area 

Columbus  area 

Toledo  area 

Lebanon  area 

Arecibo  to  Ponce  . . . 

Abbeville  area 

Montgomery  County 

Alvin  area 

Willis  area 

Bedford  area 

Harrisonburg  area . . 
Prince  Edward  area 
Walla  Walla  area . . . 


Area  sur- 
veyed. 


Sq. 


miles. 
399 
494 
215 
650 
432 
461 
330 
202 
418 
828 
656 
168 
105 
493 
415 
260 
230 
365 
63 
697 
500 
338 
162 

<'619 
330 
686 
547 
280 
215 

<'382 
542 
430 
150 


14,541 


Cost  per 

square 

mile. 

Total 
cost. 

Dollars. 

Dollars. 

1.81 

722.19 

.88 

a434.72 

1.15 

a  247. 26 

1.39 

a903.60 

.94 

406.06 

1.94 

894.34 

2.20 

726.00 

3.71 

749.42 

1.48 

618.64 

1.44 

1,192.32 

2.24 

1,489.96 

1.14 

191.52 

4.96 

520.80 

1.42 

700.06 

2.23 

925.45 

2.89 

751.40 

2.03 

466.90 

1.32 

b  482. 80 

3.11 

M95.98 

.96 

b 669. 12 

1.01 

&  505. 00 

1.34 

452.92 

.95 

153.90 

1.48 

768.12 

5.02 

dl,656.66 

1.01 

692.86 

1.68 

918.96 

2.45 

686.00 

2.70 

580.50 

2.11 

806.02 

1.44 

780.48 

1.32 

567.60 

1.82 

273.00 

1.83 

26,651.76 

a  Of  these  amounts,  S624.95  was  spent  by  the  Illinois  experiment  station. 

»Of  these  amounts,  |914.20  was  paid  by  North  Carolina  department  of  agriculture. 

tf  The  portions  of  the.«ie  areas  surveyed  in  the  previous  fiscal  year  were  given  in  the  last  report. 

tf  Of  this  amount,  $300  was  paid  by  the  Porto  Rico  experiment  station. 

RECAPITULATION. 

Cost  of  field  work 126,551.76 

Supplies 858.84 

Railroad  transportation 2, 766. 28 

Preparation  of  reports 12, 870. 17 

Total  cost  of  soil  survey 43, 047. 05 

Pdd  by  State  organizations 1 ,  839. 15 

Paid  by  Department  of  Agriculture 41, 207. 90 

Aieasoireyed square  milss..  14,541 

Cost  of  wcvk  in  field per  square  mile. .  $1.83 

Preparation  of  reports do .88 

Tiansportation  and  supplies do .25 

Average  ooflt do 2.96 

Avenge  ooflt  to  Department  of  Agriculture do....  2.81 
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It  will  be  noticed  that  the  cost  of  the  work  per  square  mile  varies 
from  71  cents  in  the  Covington  area,  Georgia,  to  $5.02  for  the  work  in 
Porto  Rico.  The  average  cost  has  been  $1.83  per  square  mile,  as 
against  $2  per  square  mile  during  the  preceding  fiscal  year.  The  area 
covered  is  over  two  and  one-half  times  as  large,  and  the  work  has  cost 
17  cents  per  square  mile  less  than  last  year.  The  variatton  in  the  cost 
per  square  mile  is  due  in  part  to  the  character  of  the  country,  the  con- 
dition of  the  roads  and  of  the  weather,  the  complexity  of  the  soils, 
the  presence  and  character  of  alkali  in  the  Western  areas,  and  the 
accuracy  of  the  base  maps  used.  The  average  cost  to  the  Depart- 
ment of  Agriculture  of  the  work  complete,  including  supplies  and 
railroad  transportation,  the  preparation  of  reports,  and  the  salaries  of 
the  men  during  the  three  winter  months,  when  the  field  work  has  prac- 
tically to  be  suspended,  has  been  $2.81  per  square  mile,  as  against  $3.26 
per  square  mile  last  year,  a  saving  of  45  cents  per  square  mile.  This 
saving  is  due  not  only  to  the  greater  efficiency  of  the  field  parties  by 
reason  of  their  better  training,  but  also  to  the  longer  avei-age  length  of 
the  field  season  for  each  party,  which  has  been  accomplished  by  mov- 
ing the  parties  from  place  to  place  as  the  season  advances.  It  has  been 
found  possible  to  keep  some  of  the  parties  out  during  the  winter  in 
Arizona  and  southern  California,  and  to  shift  parties  working  in  the 
Northern  States  during  the  summer  months  to  the  Southern  States 
during  the  fall.  In  this  way  the  avei'age  length  of  the  field  season 
has  been  something  over  nine  months  per  party,  and  it  is  believed 
that  this  can  be  considerably  increased,  although  it  is  advisable  to 
have  each  party  spend  some  time  at  headquarters,  not  only  for 
the  final  revision  of  their  reports  and  maps,  but  to  get  acquainted 
with  the  office  and  laboratory  work  and  to  keep  in  close  touch  with 
the  objects  and  purpose  of  the  soil  survey. 

THE   FIELD   FORCE. 

The  organization  of  the  field  force  has  been  carried  to  a  very  high 
state  of  efficiency.  Administratively  the  very  greatest  of  care  and 
attention  to  details  is  given,  and  the  low  cost  per  square  mile  shown 
in  the  preceding  statements  is  due  in  a  large  measure  to  the  judicious 
and  economical  management  of  the  force.  The  salaries  of  the  soil 
experts  employed  by  the  Bureau  are  low  as  compared  with  those  paid 
in  other  branches  of  scientific  work.  The  average  expense  of  a  party 
of  two  men  in  the  field  for  subsistence  and  the  hire  of  a  team  averages 
about  $120  per  month,  or  $1,080  for  the  field  season  of  nine  months. 
The  parties  are  equipped  with  the  most  modern  instruments  for  the 
classification  and  survey  of- soils,  and  it  has  been  possible  to  furnish 
them  with  such  explicit  instructions  as  to  the  character  of  their  work, 
the  subjects  they  are  to  investigate,  and  the  subjects  which  are  to 
be  discussed  in  their  report  upon  the  area  that  they  know  exactly 
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what  L»  to  be  done  on  entering  a  given  area  and  can  proceed  with 
their  work  with  the  minimum  of  time  for  preliminary  investigations 
or  reconnoissances.  They  are  required  to  report  to  the  central  office 
at  least  once  each  week,  noting  the  area  surveyed,  the  new  soil  types 
established,  and  the  character  of  their  work,  and  to  send  in  from 
time  to  time  sections  of  their  map  for  criticism  and  suggestion  as 
the  work  proceeds.  It  is  required  that  each  party  shall  complete 
the  map  in  all  details  and  write  up  the  report  in  final  shape  before 
leaving  the  area.  These  reports  are  then  typewritten,  and  a  copy 
returned  to  the  field  party  for  correction  or  for  additions  or  changes. 
The  work  of  each  party  is  thoroughly  inspected,  so  far  as  this  has  been 
possible,  in  order  to  correlate  the  new  soil  types  with  those  already 
established,  and  to  confer  with  the  men  as  to  suggestions  which  can 
be  safely  made  of  new  methods  of  cultivation  or  of  new  industries 
which  may  be  established.  As  the  work  of  the  soil  survey  assumes 
greater  proportions  this  inspection  work  becomes  more  and  more 
necessary  and  more  valuable,  and  it  is  advisable  that  a  regular 
inspection  force  should  be  established  for  the  several  districts  into 
which  the  country  may  be  divided. 

The  scale  upon  which  the  soil  maps  are  published  enables  ti*acts  as 
small  as  10  acres  to  be  represented,  and  while  there  must  always  be 
some  variation  allowed  in  each  type,  as  it  would  be  confusing  to 
show  too  much  detail  on  the  maps,  still,  where  a  type  is  represented 
by  even  a  small  tract  of  8  or  10  acres,  it  is  shown  upon  the  soil  map, 
so  that  landowners  may  rely  upon  an  accurate  classification  of  their 
soils  according  to  the  types  established. 

The  repoils  describe  in  all  necessary  detail  the  characteristics  of 
the  soils  and  their  important  variations;  the  history  of  the  settlement 
and  agricultural  development  of  the  area;  the  climate,  physiography, 
and  geology;  the  agricultural  methods  in  use  and  the  agricultural 
conditions  in  the  area,  such  as  the  tenure  and  size  of  the  farms,  the 
efficiency  of  labor,  the.  principal  products,  and  transportation  and 
market  facilities,  together  with  such  special  problems  as  may  be 
encountered,  such  as  hardpan,  acddity,  irrigation,  seepage  waters  and 
drainage,  alkali,  and  the  reclamation  of  swamp  or  worn-out  lands  or 
alkali  soils,  as  these  all  have  their  bearing  upon  the  commercial  use 
and  value  of  the  soils. 

REUknON   OF  THE  SOIL  SURVEY  WORK  TO  THE  EXPERIMENT  STATIONS. 

With  the  increasing  interest  in  the  soil  investigations  and  the  eco- 
nomic value  which  the  results  have  shown  in  a  number  of  cases,  the 
experiment  stations  are  taking  a  lively  interest  in  this  work,  and  it 
seems  proper  to  mention  the  true  relation  which  should  be  established 
between  them  and  the  Department  in  the  further  prosecution  of  the 
work.    It  seems  advisable  that  the  management  of  the  soil  survey 
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should  be  vested  in  the  Department  of  Agriculture.  This  insures  con- 
tinuity in  the  work  and  uniform  classification  of  soils;  also  the  benefit 
of  experience  in  other  localities  in  advising  as  to  the  commercial  pos- 
sibilities and  value  of  the  introduction  of  new  methods  of  culture  and 
of  new  crops  and  industries.  It  is  advisable  that  the  experiment  sta- 
tions and  other  State  institutions  should  cooperate  in  this  work  to  the 
extent  of  furnishing  assistants  or  financial  aid,  as  this  insures  an  inti- 
mate knowledge  of  the  conditions  of  the  area  to  the  State  organiza- 
tion, as  well  as  a  larger  amount  of  work  within  the  borders  of  the 
State.  In  many  cases,  if  such  financial  assistance  be  given,  one  or 
more  parties  can  be  assigned  for  continuous  work  in  a  State  where,  if 
the  expenses  were  all  borne  by  the  Bureau  of  Soils,  a  party  could  be 
assigned  for  only  a  portion  of  the  season.  Various  State  organizations 
have  contributed  $1,839.15  toward  the  field  expenses  of  the  soil  survey 
during  the  past  year. 

These  soil  surveys  are  in  the  nature  of  a  general  reconnoissance  of 
the  area.  They  show  the  conditions  which  prevail,  and  the  maps 
show  the  character  and  distribution  of  the  soils.  This  is,  however, 
merely  a  basis  for  further  work,  and  it  is  necessary  in  many  cases 
that  the  information  thus  furnished  and  the  suggestions  which  are 
made  should  be  followed  by  further  investigations  and  practical 
demonstrations  of  the  eflSciency  and  commercial  value  of  the  sugges- 
tions in  order  to  insure  their  successful  adoption  by  the  residents  of 
the  area.  Farmers  are  proverbially  ultraconservative  as  to  their 
methods,  and  are  usually,  and  often  justifiably,  very  unwilling  to 
accept  advice  unless  it  can  be  shown  that  improvement  will  surely 
follow.  Such  demonstration  work  can,  in  most  cases,  be  better  accom- 
plished by  the  stations  than  by  the  Department  of  Agriculture,  for 
the  station  forces  have  a  more  intimate  knowledge  of  the  conditions 
and  of  the  people,  and  are,  as  a  rule,  in  closer  touch  with  the  people 
than  is  the  Department,  and  with  these  reports  and  maps  they  have 
the  basis  for  further  work  in  the  improvement  of  the  agricultural  con- 
ditions of  the  area,  upon  which  they  can  expend  their  full  energy  and 
all  the  resources  at  their  command.  If  the  soil-survey  work  is  not 
followed  up  on  these  practical  lines,  much  of  the  efficiency  and  value 
of  the  work  will  surely  be  lost. 

As  pointed  out  in  my  last  report,  the  experience  of  the  men  engaged 
in  this  work  is  likely  to  be  invaluable,  not  only  to  them,  but  to  the 
country  as  well.  Spending,  as  they  do,  from  three  to  nine  months  in 
an  area,  making  a  critical  study  of  the  soils,  crops,  methods  of  culti- 
vation, and  market  and  ti'ansportation  facilities,  and  bringing  together 
this  experience  from  all  sections,  the  men  have  unusual  opportunities 
for  securing  a  wide  knowledge  of  the  agricultural  industry  of  the 
country  and  its  resources.  This  is  training  up  a  class  of  men  fitted  to 
observe  and  appreciate  resources  and  advantages  that  should  be  of 
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great  value  in  the  fuilher  development  of  the  agricultural  interests 
of  the  United  States  as  the  countiy  becomes  more  thickly  settled  and 
the  strife  for  commercial  supremacy  becomes  greater.  As  these  men 
become  riper  in  experience  and  judgment  and  have  a  fuller  know- 
ledge of  the  agriculture  of  the  country,  they  will  doubtless  be  called 
to  positions  of  trust  and  responsibility  in  State  organizations  and  in 
commercial  enterprises  in  which  their  experience  and  ability  will 
be  invaluable.  This  is  and  should  be  one  of  the  important  func- 
tions of  the  Department,  and  the  influence  of  the  Department  will  be 
felt  more  and  more  throughout  the  country  as  these  men  are  called 
to  such  positions. 

PAST  AND  PROPOSED  WORK   OF  THE   BUREAU   OF  SOILS. 

The  statements  following  show  the  results  that  have  been  accom- 
plished during  the  past  year  and  the  work  that  is  proposed  during  the 
present  and  the  next  fiscal  year  in  each  of  the  States.  This  is  of 
course  subject  to  change  as  to  details  as  the  time  approaches  for  the 
actual  prosecution  of  the  work.  It  is  given  as  the  basis  for  the  con- 
tinuation and  extension  of  the  work. 

ALABAMA. 

No  work  has  been  done  in  this  State  during  the  past  fiscal  year,  but 
it  is  proposed  this  fall  to  make  a  soil  survey  of  Perry  County,  which 
lies  partly  in  the  black  calcareous  prairie  belt  and  partly  in  the  sand 
region.  Two  parties  will  be  assigned  to  this  area  in  October,  with  the 
expectation  tiiat  the  whole  of  the  county  can  be  surveyed  during  the 
present  field  season.  On  the  completion  of  this  work  both  parties 
will  be  transferred  to  Mobile  County  to  make  a  soil  survey  of  that  area, 
particularly  in  the  interest  of  the  truck  growers,  and  to  investigate 
the  adaptation  of  the  soils  to  tobacco.  After  this  it  is  contemplated  to 
make  a  soil  survey  in  Marshall  County  in  the  interest  of  the  fruit  and 
tobacco  growers,  and  to  surv^ey  Lauderdale  County,  if  possible.  In  all, 
it  would  be  advisable  to  spend  nine  months  in  Alabama  during  the 
next  field  season. 

ARIZONA. 

During  the  past  field  season  a  soil  survey  was  made  of  the  area  below 
Yuma,  where  the  waters  of  the  Colorado  River  are  taken  out  for  irri- 
gation. The  whole  area  covers  about  95  square  miles,  although  only 
a  portion  of  it  is  at  present  under  ditch.  A  considerable  part  of  this 
area  is  subject  to  ovei'flow  during  flood  times  in  the  Colorado  River, 
and  schemes  have  been  proposed  for  dikes  and  levees  to  prevent  this 
overflow,  which,  if  carried  out,  will  add  a  considerable  area  of  valuable 
land  to  the  irrigated  district.  This  tract,  with  its  tropical  climate  and 
fertile  soils,  has  been  compared  to  the  delta  of  the  Nile,  and  it  is  the 
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intention  of  the  Department,  through  its  soil  survey  and  through  the 
work  of  the  Bureau  of  Plant  Industry,  to  see  if  crops  equally  as  valu- 
able as  those  cultivated  along  the  Nile  and  adapted  to  this  tropical 
climate  can  not  be  introduced. 

This  party  was  in  charge  of  Mr.  J.  Gramett  Holmes,  who  has  had 
considerable  experience  in  soil  survey  work  in  other  parts  of  Arizona 
and  in  southern  California. 

It  is  believed  that  the  information  obtained  in  this  work  will  be  the 
basis  of  most  valuable  economic  development  in  the  introduction  of 
crops  f rom^  Algeria  and  Egypt.  There  is  quite  a  variety  of  soils  of 
different  character  in  this  area,  and  while  there  is  considerable  trouble 
with  alkali  it  is  believed  that  this  problem  can  be  easily  controlled  and 
that  the  locality  will  develop  into  one  of  the  important  irrigated  dis- 
tricts of  the  West. 

It  seems  advisable  to  spend  three  months  in  a  soil  survey  of  the 
upper  Gila  Valley  around  Solomonville  during  the  next  field  season. 

ARKANSAS. 

No  soil  surveys  have  been  made  in  this  State  during  the  past  fiscal 
year,  but  a  party  is  at  present  in  the  State,  making  a  survey  around 
Stuttgart.  It  is  impossible  at  this  time  to  make  any  statement  as  to 
the  economic  results  of  this  work. 

CALIFORNIA. 

Soil  surveys  have  been  carried  on  in  three  areas  during  the  fiscal 
year,  n&mely,  around  Imperial  in  the  Colorado  Desert,Jn  the  Salinas 
Valley,  and  in  the  Ventura  area. 

The  work  in  the  Salinas  Valley  was  undertaken  particularly  in  the 
interest  of  the  sugar-beet  growers.  This  was  formerly  a  great  wheat 
area,  but  in  recent  years  the  yield  of  wheat  has  fallen  almost  below 
the  point  of  profitable  production  and  barley  has  taken  its  place  to  a 
considerable  extent.  The  rainfall,  however,  is  so  variable  that  crops 
are  uncertain  without  irrigation,  and  irrigation  systems  are  now  being 
planned,  particularly  for  the  sugar-beet  industry,  which  has  developed 
to  large  proportions. 

This  party  was  in  charge  of  Mr.  Macy  H.  Lapham,  and  the  area 
surveyed  covered  344  square  miles.  Eleven  different  types  of  soils 
were  recognized  and  their  relation  to  the  various  crops  determined. 
The  relation  of  these  soils  to  crops  had  been  recognized  to  a  certain 
extent,  but  the  orderly  classification  of  the  soils  can  not  fail  to  be  of 
value  in  the  future  development  of  the  agriculture  of  the  area,  espe- 
cially as  the  industry  is  at  present  changing  and  developing  along 
new  lines. 

All  of  the  soils  capable  of  cultivation  in  Ventura  County  were  sur- 
veyed by  a  party  under  the  charge  of  Mr.  Holmes,  the  area  aggregat- 
ing 240  square  miles.    There  are  several  valleys  where  irrigation  is 
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practiced,  the  most  extensive  being  the  valley  of  the  Santa  Clara 
River.  Over  a  large  part  of  the  area,  however,  crops  are  grown  with- 
out irrigation,  the  principal  crops  being  lima  beans,  sugar  beets,  and 
barley. 

The  soils  of  the  upper  part  of  the  Santa  Clara  Valley  are  generally 
well  drained  and  free  from  alkali.  Extensive  areas  of  the  delta  lands, 
including  some  of  the  most  fertile  soils  of  the  county,  are  deficient  in 
drainage,  and  the  alkali  problem  is  becoming  more  and  more  serious. 
As  a  result  of  the  survey,  and  from  experiments  that  have  been  made 
at  the  suggestion  of  the  Bureau,  it  is  evident  that  the  alkali  problem 
can  be  economically  and  efficiently  controlled.  Thirteen  types  of  soils 
were  recognized  in  this  area  and  their  relation  to  crops  reported  upon. 

From  the  results  attained  in  the  irrigation  of  the  area  below  Ymna, 
and  from  the  exceedingly  arid  climate,  it  was  believed  that  the  Colo- 
rado Desert  afforded  exceptional  facilities  for  the  introduction  of  cer- 
tain tropical  plants,  as  well  as  for  Egyptian  cotton  and  other  products 
successfully  grown  in  Egypt  and  on  the  Algerian  Desert.  In  further- 
ance of  this  idea,  a  company  was  organized  under  the  laws  of  Mexico 
to  constmct  a  canal  through  Mexican  territory  and  deliver  water  from 
the  Colorado  River  to  a  point  near  Calexico,  on  the  border  line  between 
this  country  and  Mexico,  to  a  company  chartered  under  the  laws  of 
the  United  States  to  distribute  the  water  to  settlers  in  the  Colorado 
Desert.  The  land  was  taken  up  under  the  homestead  and  desert-land 
laws  and  water  rights  purchased  from  this  company  for  the  irrigation 
of  the  lands.  It  was  realized  that  it  was  very  desirable,  as  this  enter- 
prise was  starting,  to  make  a  soil  survey  in  order  to  classify  the 
soils  and  determine  their  alkali  content  and  their  relation  to  crops. 
Accordingly,  Messrs.  Means  and  Holmes  were  assigned  to  this  work, 
and  an  area  of  169  square  miles  was  surveyed  around  Calexico  and 
Imperial. 

This  country  lies  at  or  somewhat  below  sea  level,  the  Salton  Sink, 
the  lowest  portion  of  the  desert,  being  about  270  feet  below  sea  level. 
Five  distinct  types  of  soil  were  recognized  in  this  area,  ranging  from 
a  loose,  incoherent  dunesand  to  a  very  impervious  clay,  and  including 
a  sand,  a  sandy  loam,  and  a  loam.  The  area  is  everywhere  underlain 
with  a  stiff,  impervious  clay  containing  alkali.  The  Imperial  clay  is 
difficult  to  cultivate,  and  water  penetrates  it  very  slowly.  Large 
areas  of  alkali  lands  were  encountered,  and  it  is  estimated  that  about 
54  per  cent  of  the  area  has  more  than  0.4  per  cent  alkali  as  an  average 
for  6  feet  in  depth.  There  are  serious  problems,  therefore,  to  be 
encountered  in  the  successful  development  of  agriculture  in  the  area. 
It  is  believed  that  about  50  per  cent  of  the  area  can  at  present  be  cul- 
tivated in  nearly  all  crops  adapted  to  the  locality,  while  a  considemble 
portion  of  the  remamder  may  be  reclaimed  by  drainage,  or  can  be 
used  for  alkali-resistant  crops. 
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The  importance  and  necessity  of  having  this  knowledge  of  the  soil 
conditions  has  been  recognized,  and  very  urgent  requests  have  been 
received  for  an  extension  of  the  soil-survey  work  to  embrace  practi- 
cally all  of  the  lands  in  the  Colorado  Desert  which  can  be  irrigated,  as 
a  basis  for  the  intelligent  cultivation  of  this  area,  and  to  insure,  as  far 
as  possible,  the  successful  settlement  of  the  country.  Recognizing  the 
importance  of  this  work,  it  is  proposed  to  combine  a  number  of  our 
field  parties  and  place  them  in  the  area  during  the  coming  fall  and 
winter  to  make  a  soil  survey  of  about  1,500  square  miles  of  the  Colo- 
rado Desert,  so  that  settlers  may  know  the  actual  character  of  the  soils 
which  they  purchase,  and  that  industries  can  be  established  on  the 
soils  best  adapted  to  them. 

In  addition  to  this  work  it  is  proposed  to  extend  the  soil  survey  to 
the  Santa  Clara  Valley  in  the  interest  of  sugar-beet,  grain,  and  stock 
production,  and  to  take  up  the  San  Bernardino  Valley  in  southern 
California,  which  is  the  last  of  the  great  fruit  areas  in  southern  Cali- 
fornia that  remains  to  be  surveyed.  It  is  believed  that  very  valuable 
results  will  be  attained  by  the  soil  survey  when  it  is  extended  to  the 
sugar-beet  area  around  Chino  and  the  fruit  areas  of  Pomona,  Riverside, 
San  Bernardino,  and  neighboring  towns. 

In  all  it  appears  desirable  to  spend  twenty -one  months,  on  the  basis 
of  one  party,  in  the  State  of  California  during  the  next  field  season, 
and  it  is  believed  that  the  importance  of  the  areas  to  be  investigated 
fully  justifies  the  time  and  attention  to  be  given  to  the  work. 

CX)LORADO. 

During  the  present  field  season  a  soil  survey  is  being  made,  under 
the  charge  of  Mr.  Macy  H.  Lapham,  of  the  irrigable  lands  of  the 
Arkansas  Valley  between  Rockyford  and  the  Kansas  State  line. 
There  will  be  nearly  1,000  square  miles  of  intricate  soil  mapping,  with 
alkali  problems  to  be  worked  put,  but  it  is  believed  that  by  concen- 
trating some  of  the  northern  parties  in  this  area  during  the  fall  the 
whole  area  can  be  surveyed.  This  work  is  undertaken  principally  in 
the  interest  of  the  sugar-beet  growers  and  of  the  melon  and  truck 
growers.  Not  only  is  it  desirable  to  understand  better  the  relation  of 
the  soils  to  crops,  but  with  the  extension  of  irrigation  systems  the 
natural  drainage  is  found  to  be  deficient  and  alkali  is  rising  and  threat- 
ening trouble  and  losses.  The  work  has  progressed  far  enough  to 
indicate  that  the  alkali  problem  can  be  economically  and  efficiently 
controlled,  and  it  is  believed  that  the  classification  of  the  soils  will 
give  a  basis  for  the  most  profitable  development  of  the  sugar-beet  and 
truck  interests  of  the  area. 

It  appears  desirable  to  spend  about  six  months  during  the  next  field 
season  in  a  survey  of  the  San  Luis  Valley,  where  the  alkali  problem  is 
becoming  far  more  serious  even  than  in  the  Arkansas  Valley. 
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CONNECriClTT. 


No  extension  of  the  soil  survey  has  been  made  in  the  Connecticut 
Valley  since  1899,  but  with  the  extension  of  the  profitable  industry  of 
producing  the  shade-grown  Sumatra  tobacco  there  is  a  very  strong 
demand  now  that  the  survey  should  be  extended  to  include  many 
smaller  valleys  on  either  side  of  the  area  surveyed  in  1899,  and  it  is 
proposed  to  spend  about  three  months  in  the  State  during  the  next 
field  season,  to  give  a  basis  for  the  extension  of  the  tobacco  industry 
on  either  side  of  the  main  valley. 


DELAWARE. 


No  surveys  have  been  made  as  yet  in  Delaware,  and  none  is  con- 
templated during  the  present  year.  There  is,  however,  a  demand  for 
a  soil  survey  to  extend  over  the  entire  State,  and  it  seems  desirable  to 
spend  three  months  in  the  State  during  the  next  fiscal  year  in  such  work. 

FLORIDA. 

No  surveys  have  been  made  in  this  State  up  to  the  present  time,  but 
it  is  proposed,  if  suitable  arrangements  can  be  made  for  a  base  map, 
to  make  a  soil  survey  in  Gradsden  County  in  the  interest  of  the  tobacco 
growers. 

GEORGIA. 

During  the  past  fiscal  year  two  areas  were  surveyed  in  Georgia, 
including  Cobb  County  and  an  area  around  Covington,  the  former 
being  under  the  charge  of  Mr.  R.  T.  Avon  Burke  and  the  latter  of 
Mr.  Herbert  W.  Marean. 

It  was  hoped  that  the  survey  in  Cobb  County  would  show  the  possi- 
bilities of  fruit  raising,  but  it  is  believed  that  the  prospects  for  this 
industry  are  not  so  favorable  in  this  locality  as  they  are  farther  north, 
and  it  is  therefore  proposed  to  extend  the  survey  to  include  the 
northern  half  of  the  Ellijay  sheet  of  the  United  States  Geological  Sur- 
vey to  include  portions  of  Union,  Gilmer,  and  Fannin  counties  in  the 
interest  of  the  fruit  growers  and  as  an  extension  of  the  survey  in  the 
mountain  areas  in  Virginia  and  North  Carolina.  It  is  intended  to 
give  about  six  months  to  this  work  during  the  next  field  season,  and 
it  is  also  proposed  to  survey  an  area  in  Decatur  County  in  the  interest 
of  the  tobacco  growers. 

HAWAII. 

No  soil  survey  has  been  made  in  this  Territory  as  yet,  but  there  have 
been  strong  demands  for  the  work,  and  a  recommendation  will  be 
made  for  needed  legislation  to  permit  the  Department  to  extend  its 
soil  survey  work  to  that  Territory  at  an  early  date. 
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IDAHO. 


A  soil  survey  party,  under  the  direction  of  Mr.  C.  A.  Jensen,  has 
completed  a  survey  of  the  Boise  area,  extending  from  Boise  City  to  a 
point  some  distance  west  of  Caldwell  and  including  the  principal  irri- 
gated lands  of  that  section.  Serious  problems  were  encountered  in 
this  area  in  the  occurrence  of  hardpan  in  the  soils,  and  there  were 
other  soil  problems  upon  which  advice  was  given  which  it  is  believed 
will  be  of  material  economic  value  in  the  agricultural  development  of 
the  area,  which  is  assuming  considerable  importance.  / 

A  party,  in  charge  of  Mr.  Louis  Mesmer,  has  been  assigned  to  sur- 
vey the  area  between  Lewiston  and  Moscow.  The  wheat  yields  in 
this  area  have  declined,  and  the  people  are  anxious  to  introduce  for- 
age crops,  and  the  soil  survey  work  is  to  be  used  as  a  basis  for  the 
consideration  of  this  problem. 

Representations  have  been  made  to  the  Department  which  make  it 
appear  advisable  to  spend  about  six  months  in  the  next  field  season  in 
the  sui'vey  of  the  irrigated  lands  of  the  Blackfoot  area. 


ILLINOIS. 


Through  cooperation  with  the  Illinois  experiment  station  the  Bureau 
was  enabled  to  put  two  parties  in  the  field  during  the  early  part  of 
the  present  field  season,  and  at  the  close  of  the  fiscal  year  had  made  a 
soil  survey  of  Tazewell  and  Clinton  counties,  under  the  direction  of 
Mr.  Jay  A.  Bonsteel,  and  a  portion  of  St.  Clair  County,  under  the 
direction  of  Mr.  George  N.  Coffey.  During  the  remainder  of  the 
present  field  season  it  is  proposed  to  finish  St.  Clair  and  Clay  counties, 
if  time  permits.  So  far  as  this  work  has  been  examined,  particularly 
the  finished  maps  of  Tazewell  and  Clinton  counties,  it  is  believed  that 
the  results  will  be  of  material  benefit  and  value  to  the  farmers.  Thir- 
teen soil  types  were  recognized  in  Tazewell  County  and  seven  in  Clin- 
ton County  and  their  relation  to  crops  reported  upon. 

A  copy  of  the  soil  map  and  report  on  the  Tazewell  area  has  been 
sent  to  one  of  the  most  intelligent  and  progressive  landowners,  with 
the  request  that  the  work  be  critically  examined  and  freely  criticised, 
so  that  we  may  get  advice  in  advance  of  publication  as  to  the  practical 
utility  and  usefulness  of  the  work  and  suggestions  as  to  other  lines 
that  could  be  profitably  developed. 

So  far  as  the  Bureau  is  at  present  informed  this  work  has  aroused 
a  great  deal  of  interest,  and  it  is  believed  that  it  will  be  of  value  to 
the  people.  Requests  have  been  made  for  upward  of  25,000  copies 
of  each  of  these  reports,  with  accompanying  maps,  to  supply  the  local 
demand  which  is  likely  to  arise.  So  much  interest  has  been  taken  in 
this  survey  that  urgent  requests  have  been  made  by  the  Illinois  exper- 
iment station  that  the  work  shall  be  continued  in  the  State,  and  it  is 
proposed  to  assign  a  party  to  the  State  for  the  entire  field  season  of 
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nine  months  during  the  coming  year.  It  is  understood  that  the  station 
will  continue  its  cooperation,  and  possibly  arrangements  can  be  made 
for  more  than  one  party,  so  that  the  work  may  progress  rapidly. 

One  of  the  most  serious  problems  encountered  in  the  soil  survey, 
particularly  in  Clinton  County,  is  in  the  hardpan,  or  the  compact 
nature  of  the  underlying  clay  subsoil,  in  some  of  the  soil  types.  This 
not  only  renders  cultivation  difficult,  but  makes  crops  uncertain  imder 
certain  climatic  conditions,  and  an  investigation  of  the  cause  of  this 
and  a  possible  remedy  is  now  engaging  the  attention  of  the  laborato- 
ries of  the  Bureau. 

INDIANA. 

No  work  was  canned  on  in  this  State  during  the  past  fiscal  year,  but 
a  party  is  at  present  engaged  in  making  a  soil  survey  of  Posey  County. 
This  is  in  charge  of  Mr.  Marean,  and  the  whole  area  of  the  county  is  to 
be  surveyed.  This  is  particularly  in  the  interest  of  the  truck  growers, 
as  large  quantities  of  watermelons  and  other  truck  crops  are  produced 
on  some  of  the  sandy  soils  of  the  area. 

While  there  has  been  some  demand  for  the  extension  of  this  work 
to  include  the  whole  area  of  the  State,  the  plans  at  present  contem- 
plate a  survey  of  only  three  months'  duration  in  Boone  County  during 
the  next  field  season. 

IOWA. 

During  the  past  fiscal  year  a  soil  survey  has  been  made* around 
Dubuque,  under  the  charge  of  Mr.  E.  O.  Fippin.  Eight  soil  types 
have  been  recognized  and  their  relations  to  crops  reported  upon. 

Rather  strong  demands  have  come  for  the  continuation  and  exten- 
sion of  this  work  to  include  the  entire  State,  but  it  is  proposed  to 
spend  but  six  months  during  the  next  field  season  in  surveying  a  part 
of  Cerro  Gordo  and  Story  counties  in  the  interest  of  sugar-beet  pro- 
duction, as  well  as  of  general  farming,  stock  raising,  and  dairying. 

KANSAS. 

During  the  past  field  season  461  square  miles  have  been  surveyed 
arouod  Wichita.  It  was  expected  that  this  would  be  a  very  unifoixn 
area,  but  nine  soil  types  were  encountered,  each  with  distinct  proper- 
ties and  adapted  more  or  less  to  different  crops  or  requiring  different 
methods  of  cultivation.  The  possibilities  are  shown  of  some  degree 
of  specialization  of  crops  and  the  introduction  of  fruit  interests  to 
take  the  place  of  the  almost  universal  crops  of  wheat  and  corn,  which 
it  is  believed  will  be  of  value  in  the  further  development  of  the  agri- 
cultural interests  of  the  area.  This  work  has  been  in  charge  of  Mr. 
J.  E.  Lapham. 

It  seems  desirable  to  spend  about  six  months  in  the  survey  of  a 
portion  of  the  Parsons  sheet  of  the  Geological  Survey,  in  the  north- 
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central  part  of  the  State,  in  what  may  be  considered  the  beginning  of 
the  semiarid  portion  of  the  West. 

KENTUCKY. 

During  the  past  fiscal  j^ear  a  survey  was  made  of  Union  County, 
which  has  an  area  of  about  330  square  miles,  under  the  charge  of  Mr. 
Marean.  Eight  types  of  soil  were  recognized,  and  while  apparently 
the  soils  are  quite  uniform  in  texture  and  natural  fertility,  the  possi- 
bilities of  introducing  new  industries  and  better  methods  of  cultivation 
were  clearly  indicated.  At  present  the  area  is  given  up  almost  exclu- 
sively to  wheat  culture,  but  there  are  good  opportunities  for  greater 
diversification  through  improvements  in  the  management  of  soils,  the 
rotation  of  crops,  and  in  growing  products  new  to  the  area. 

Demands  for  soil-survey  work  in  Kentucky  have  been  quite  strong, 
and  it  seems  desirable  to  assign  a  party  to  that  State  for  nine  months 
during  the  next  field  season,  the  surveys  to  include  Henderson,  Chris- 
tian, and  Scott  counties.  This  work  will  be  mainly  in  the  interest  of 
the  tobacco  growers,  stock  misers,  and  general  agricultural  interests. 

LOUISIANA. 

A  soil  survey  was  made  during  the  last  fiscal  year  by  Mr.  W.  H. 
Heileman  in  the  Lake  Charles  area  in  the  interest  of  the  rice  growers, 
an  area  of  202  square  miles  having  been  covered.  Six  types  of  soil 
were  recognized  in  what  was  supposed  to  be  a  uniform  area,  and  it 
was  found  that  the  relation  of  these  soils  to  the  3^ield  of  rice  was  quite 
marked,  and  the  desirability  of  extending  the  survey  to  other  rice 
districts  was  clearly  recognized.  Moreover,  under  the  present  sys- 
tem of  exclusive  rice  culture,  not  even  sufficient  food  for  the  stock  is 
produced,  while  meat  and  vegetables  for  the  support  of  the  people  are 
imported  in  large  part  from  other  States.  There  is  no  reason  for  this 
so  far  as  the  soils  or  climatic  conditions  are  concerned,  and  it  is  pointed 
out  that  a  proper  diversity  of  interests  would  materially  add  to  the 
welfare  of  the  community. 

It  seems  desimble  to  spend  three  months  during  the  next  field  sea- 
son in  Arcadia  Parish  in  the  interest  particularly  of  the  rice,  sugar, 
and  tobacco  producers. 

MARYLAND. 

Very  strong  demands  have  come  for  the  continuation  of  the  surveys 
n  Maiyland  to  include  the  whole  of  the  State,  and  particularly  of 
Worcester,  Somerset,  and  Baltimore  counties,  and  it  is  proposed  to 
assign  a  party  there  for  six  months  during  the  next  field  season. 

Ouring  the  past  fisciil  3'ear  Harford  County,  covering  an  area  of 
>»^  squart  ^iles,  has  been  surveyed  by  a  party  under  the  charge  of 
iVL      ^      1^     <mith       ^he^A  iM  00  'Dlacp  where  the  survey  has  been  car- 
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ied  on  where  more  interest  has  been  manifested  and  more  use  has 
>een  made  of  the  work  than  in  this  State.  Possibilities  have  been 
jhown,  particularly  in  Prince  George,  St.  Mary,  and  Calvert  counties, 
>f  the  specialization  of  crops  in  the  line  of  fruit  growing,  trucking, 
md  general  farming  and  dairying,  which  would  very  materially  benefit 
:he  people  and  add  greatly  to  the  prosperity  of  the  community. 

While  much  work  has  already  bsen  done  in  this  State,  it  is  believed 
that  the  intelligent  interest  and  appreciation  shown  in  the  results  of 
the  work  justify  the  Department  in  pushing  the  surveys  and  giving 
the  people  the  information  they  seem  to  need,  and  which  they  appear 
ready  to  benefit  by  in  the  pi^actical  extension  of  their  agricultural 
interests  and  in  developing  the  prosperity  of  the  State. 

MASSACHUSETTS. 

No  work  has  been  done  in  this  State  since  1899,  and  the  establish- 
ment of  the  profitable  Sumatra  tobacco  culture  has  aroused  a  decided 
demand  for  the  extension  of  the  survey  of  1899  in  the  Connecticut 
V^alley  northward  to  the  State  line  and  on  either  side  of  the  area  which 
has  already  been  surveyed.  It  is  proposed  to  spend  three  months 
during  the  next  field  season  in  the  extension  of  this  work,  in  the  inter- 
est particularly  of  the  tobacco  growers. 

MICHIGAN. 

During  the  past  fiscal  year  Allegan  County,  covering  an  area  of 
828  square  miles,  has  been  surveyed  under  the  direction  of  Mr.  E.  O. 
Fippin.  This  work  was  undertaken  particularly  in  the  interest  of  the 
fruit  growers  along  the  lake  shore  and  of  the  sugar-beet  and  general 
Eigricultural  interests.  This  appears  to  be  one  of  the  most  valuable 
pieces  of  work  the  Bureau  has  done,  and  it  is  believed  that  the  results, 
which  form  a  part  of  the  report  of  the  field  operations  for  1901,  will 
be  of  very  great  value  to  the  people  in  the  extension  of  their  present 
industries,  the  improvement  of  methods  of  cultivation,  and  the  devel- 
Dpment  of  new  crops,  which  it  is  believed  can  successfully  be  intro- 
duced. The  experience  of  the  people  of  this  section  will  also  prove  of 
value  to  other  communities,  and  the  lessons  taught  by  the  soil  survey 
will,  it  is  believed,  have  value  outside  of  the  area. 

No  work  is  contemplated  for  this  State  during  the  next  field  season, 
but  strong  demands  have  come  for  an  extension  of  the  survey,  and  it 
is  believed  that  it  should  be  resumed  at  the  earliest  practicable  time, 
particularly  in  the  interest  of  the  sugar-beet  and  fruit  growers. 

MINNESOTA. 

No  work  has  been  done  in  the  State,  but  strong  demands  have  come 
for  the  extension  of  the  soil  survey,  and  it  seems  desirable  to  assign 
a  party  there  for  six  months  during  the  coming  field  season,  the  first 
area  to  be  surveyed  being  probably  Lyon  County. 
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MISSISSIPPI. 

During  the  past  fiscal  year  the  Bureau  has  mapped  an  area  of  656 
square  miles  around  Yazoo  City,  the  work  being  in  charge  of  Mr.  Jay 
A.  Bonsteel. 

About  one-third  of  the  area  is  in  the  uplands  and  two-thirds  in  the 
Yazoo  and  Mississippi  Delta.  The  upland  soil  is  a  typical  loess,  and 
it  has  been  suggested,  as  a  result  of  the  survey,  that  alfalfa  can  be 
produced  on  it  as  a  basis  for  stock  raising.  In  its  present  condition 
it  is  little  esteemed  as  a  cotton  soil. 

It  was  supposed  that  the  delta  would  present  a  very  uniform  soil 
condition,  but  four  soil  types  were  recognized,  each  with  very  distinct 
agricultural  values.  The  Yazoo  clay  is  the  most  productive  cotton 
soil,  yielding  from  li  to  If  bales  per  acre,  and  even  more  under  the 
best  methods  of  cultivation.  This,  however,  covers  only  about  17 
per  cent  of  the  delta.  The  Yazoo  loam,  covering  about  6  per  cent  of 
the  delta,  yields  from  three-fourths  to  1  bale  of  cotton  per  acre.  The 
Yazoo  sandy  loam,  covering  9  per  cent  of  the  delta,  produces  about 
three-fourths  of  a  bale  to  the  acre,  while  the  Sharkey  clay,  covering 
68  per  cent  of  the  delta,  is  not  cultivated  on  account  of  the  annual 
overflow.  The  flood  waters  leave  the  land  about  the  1st  of  June,  but 
although  the  land  is  subsequently  dry  it  is  then  too  late  for  crops  to 
be  put  in. 

It  has  been  pointed  out,  as  a  result  of  this  soil  survey,  that  the  Yazoo 
sandy  loam  is  a  typical  early  truck  soil,  and  that,  with  the  prevailing 
climatic  conditions,  potatoes  or  other  truck  crops  would  prove  a 
remarkably  profitable  industry  on  this  soil. 

The  Sharkey  clay  is  a  wonderfully  productive  soil,  and  it  appears 
from  the  investigations  that  have  been  made  that  the  engineering 
problem  of  protecting  it  against  the  annual  floods  would  not  be  very 
diflScult,  nor  expensive  when  the  value  of  the  soil  so  reclaimed  is  con- 
sidered. It  is  believed  that  these  three  suggestions,  if  followed  by  the 
people,  will  well  repay  the  money  expended  in  the  survey. 

It  is  proposed  to  continue  and  extend  this  work  to  include  a  larger 
area  of  the  delta  lands  and  possibly  to  take  up  one  other  area  in  the 
State,  devoting  in  all  about  six  months  in  the  next  field  season  to  the 
work. 

MISSOURI. 

During  the  latter  part  of  the  past  fiscal  year  Mr.  Fippin  was  assigned 
to  survey  Howell  County,  in  the  fruit  area  of  the  Ozark  region.  It  is 
probable  that  the  whole  area  of  this  county  will  be  surveyed  during 
the  present  field  season.  It  has  been  found  that  the  soils  are  remark- 
ably uniform  and  that  the  fruit  interests  can  be  extensively  developed, 
but  it  is  advisable  that  the  methods  be  improved  to  attair  the  highest 
commercial  success. 
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The  demand  for  the  continuation  and  extension  of  this  work  in  Mis- 
jouri  has  been  so  great  that  it  seems  desirable  to  assign  a  party  there 
for  nine  months  for  the  survey  of  Shelby,  Saline,  and  Webster  coun- 
ties during  the  next  field  season. 

MONTANA. 

During  the  past  fiscal  year  the  Billings  area,  comprising  about  105 
square  miles,  has  been  surve3^ed  under  the  direction  of  Mr.  C.  A. 
Jensen.  Considerable  trouble  and  loss  has  resulted  from  the  rise  of 
alkali  in  this  area,  and  the  survey  was  planned  with  particular  refer- 
ence to  determining  the  possibility  of  preventing  this  trouble  and 
reclaiming  the  land  already  damaged.  It  is  considered  quite  feasible 
to  accomplish  this  object,  and  it  is  probable  that  a  demonstration  will 
be  made  of  the  efficiency  of  proper  drainage  in  preventing  the  rise  of 
Edkali  and  in  reclaiming  the  alkali  soils  of  this  locality. 

It  would  seem  desirable  to  assign  a  party  to  this  State  for  six  months 
in  the  next  field  season  to  make  surveys  in  the  Gallatin  Valley  and  in 
the  Milk  River  Valley  around  Glasgow. 

NEBRASKA. 

No  work  has  heretofore  been  done  in  this  State,  but  it  is  proposed 
bo  assign  a  party  for  nine  months  of  the  next  field  season  to  make  soil 
surveys  of  the  Grand  Island  and  Holdrege  areas  in  the  interest  par- 
ticularly of  the  sugar-beet  industry. 

NEW  JEBSEY. 

During  the  fiscal  year  just  passed  a  survey  of  the  Salem  area,  com- 
pnsing  493  square  miles,  was  completed  under  the  direction  of  Mr. 
Bonsteel,  and  a  survey  of  the  Trenton  area,  under  the  charge  of  Mr. 
Burke,  has  been  started  and  will  be  completed  during  the  present  field 
season. 

The  Salem  area  lies  wholly  within  the  Coastal  Plain  region  and  has 
eleven  diflferent  types  of  soil.  These  are  adapted  to  various  truck 
crops,  fruit  interests,  and  general  farming.  The  people  have  already 
recognized  the  relation  of  the  soils  to  crops  and  have  adapted  their 
industries  to  the  various  soil  areas.  The  success  has  been  so  remark- 
able that  the  lesson  may  well  be  carried  to  other  localities  along  the 
Atlantic  coast  where  similar  soils  prevail. 

The  Trenton  area  lies  partly  in  the  Coastal  Plain  and  partly  in  the 
Piedmont  Plateau,  and  gives  even  a  wider  range  of  soils.  This  area 
is  particularly  adapted  to  specialization  of  crops  and  the  building  up 
of  widely  diflferent  agricultural  interests. 

The  interest  in  this  work  justifies  its  continuation,  and  it  seems 
desirable  to  spend  six  months  during  the  next  field  season  in  the  sur- 
vey of  the  Monmouth  Shore  area,  east  of  and  immediately  adjoining 
the  Trenton  area. 
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NEW   YORK. 


During  the  past  fiscal  year  a  soil  survey  was  made  of  the  Westfield 
area  under  the  direction  of  Mr.  Burke,  and  of  the  Elmira  or  '*Big 
Flats"  area  under  the  direction  of  Mr.  Mesmer. 

The  Chautauqua  grape  belt,  extending  for  30  miles  along  the  Lake 
Erie  shore,  is  within  the  first-named  area.  The  old  beaches,  where 
the  grape  industry  was  first  developed,  have  been  outlined  upon  the 
map,  and  the  Dunkirk  clay,  upon  which  the  industry  has  since  been 
developed,  is  also  located,  as  well  as  several  other  foreland  and  upland 
soils  adapted  to  general  farming  and  dairying. 

The  survey  of  the  Elmira  area  was  undertaken  particularly  in  the 
interest  of  the  tobacco  growers,  and  more  especially  to  see  if  the  cul- 
tivation of  Sumatra  tobacco  could  be  extended  there,  and  to  form  a 
basis  for  other  tobacco  investigations  for  the  improvement  of  their 
present  crops.  The  results  indicate  that  the  Sumatra  tobacco  can  not 
successfully  be  produced  within  the  area  surveyed,  except  in  one  small 
area  of  not  over  10  or  15  acres,  where  it  might  be  grown.  An  exper- 
iment is  in  progress  to  determine  this  point,  although  this  is  not  under 
the  control  of  the  Department.  The  results  of  the  survey  point  to  the 
need  of  further  investigations  of  these  soils,  which  under  the  present 
methods  of  cultivation  require  large  annual  applications  of  stable 
manure  to  produce  satisfactory  yields  cf  the  crops  of  the  locality. 
There  is  an  opportunity  here  for  the  work  of  the  new  division  of  soil 
management,  which  would  probably  yield  results  of  value  to  the 
people. 

During  the  present  field  season  the  survey  has  been  extended  to  the 
Lyons  area  in  the  interest  particularly  of  the  sugar-beet  growers.  It 
is  proposed  during  the  coming  field  season  to  detail  a  party  for  nine 
months  to  make  a  soil  sui^vey  of  the  whole  of  Long  Island.  This  is 
particularly  in  the  interest  of  the  truck  growers,  and  it  is  believed 
that  the  results  will  be  of  considerable  interest  and  value. 


NORTH   CAROLINA. 


During  the  past  fiscal  year  a  survey  has  been  made  of  the  Alamance 
County,  Gary,  and  Craven  areas  under  the  direction  of  Mr.  CoflFey  and 
of  the  area  around  Hickory  under  the  charge  of  Mr.  Caine. 

Alamance  County  is  in  the  Piedmont  Plateau,  and  the  work  was 
undertaken  in  the  interest  of  the  cotton  growers  and  general  farming. 
Formerly  this  was  an  important  bright-tobacco  section,  but  the  growth 
of  this  industry  in  the  eastern  part  of  the  State  has  been  the  cause  of 
\  decline  in  tobacco  production  in  the  area,  and  the  soils  formerly 
adapted  to  this  special  industry  have  depreciated  considerably  in  value, 
'^arious  suggestions  of  a  practical  nature  in  the  line  of  improved  meth- 
ods of  cultivation  and  the  introdu^'tion  of  new  crops  and  new  industries 
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The  work  in  the  Craven  area  was  carried  on  particularly  in  the  inter- 
est of  the  truck  growers  and  in  order  to  outline  the  truck  soils  in  this 
area,  which  is  not  as  yet  very  thickly  settled. 

The  work  in  the  Hickory  area  was  in  the  interest  of  general  farm- 
ing and,  in  the  mountainous  portion,  of  fruit  growing.  It  is  proposed 
to  extend  this  work  during  the  present  field  season  to  the  Mount 
Mitchell  area  in  the  interest  of  the  fruit  growers. 

There  is  no  more  interesting  development  at  the  present  time  in  the 
Atlantic  coast  States  than  that  of  the  fruit  interests  in  the  mountains 
of  Virginia,  North  Carolina,  Georgia,  and  Alabama.  From  the  work 
so  far  done  in  these  States  it  is  clearly  apparent  that  the  soil  has  an 
important  bearing  on  the  different  fruit  crops,  and  the  apple  and  peach 
soils  can  be  identified  and  outlined  as  a  basis  for  the  intelligent  devel- 
opment of  these  industries.  Not  only  are  certain  soils  adapted  to 
apples,  but  certain  varieties  of  apples  do  better  on  some  soils  than  on 
others,  and  the  same  is  probably  true  of  other  fruits. 

The  North  Carolina  department  of  agriculture  has  cooperated  very 
cordially  and  very  helpfully  in  this  work,  and  it  appears  desirable  to 
continue  this  cooperation,  assigning  a  party  there  for  nine  months 
during  the  coming  field  season  to  extend  the  soil  survey. 

NORTH   DAKOTA. 

Very  strong  demands  have  come  from  this  State  for  the  extension 
of  the  soil  survey  to  include  most  of  the  arable  portion  of  the  State. 
It  has  been  impossible  until  recently  to  start  the  work  there,  but  a 
party  has  just  been  assigned  to  the  Grand  Forks  area,  in  the  Red  River 
Valley,  under  the  direction  of  Mr.  Jensen,  who  has  had  wide  experi- 
ence in  similar  areas  in  Utah  and  Montana. 

Considerable  quantities  of  alkali  are  encountered,  but  generally  at 
a  sufficient  depth  below  the  surface  to  enable  the  annual  crops  to  be 
produced.  The  surface  foot  is  usually  free  from  alkali,  and  as  there 
is  no  irrigation,  and  little  chance  for  irrigation,  it  is  believed  that 
there  is  little  danger  of  the  alkali  coming  to  the  surface  and  spread- 
ing. It  seems  a  risky  thing,  however,  to  have  the  valuable  crops  of 
the  locality  growing  over  and  so  close  to  these  alkali  salts,  and  the 
possibility  of  the  rise  of  this  alkali  should  be  fully  investigated.  If 
it  were  in  an  area  where  water  was  available  for  irrigation,  it  could 
safely  be  predicted  that  the  land  would  quickly  be  injured  by  the  rise 
of  alkali,  but  with  no  opportunity  for  irrigation  the  chances  are  that 
conditions  may  not  .become  more  serious  than  at  present.  This  is  a 
question,  however,  that  these  investigations  will  have  to  solve.  The 
work  is  being  carried  on  in  cooperation  with  the  State  geologist. 

It  seems  desirable  to  assign  a  party  to  this  State  for  six  months' 
work  during  the  next  field  season. 
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OHIO. 

During  the  past  fiscal  year  work  has  been  started  in  the  Columbus 
area  and  in  the  Toledo  area,  and  it  is  believed  these  will  both  be  com- 
pleted by  the  end  of  the  present  field  season.  The  surveys  are  being 
made  under  the  direction  of  Mr.  W.  G.  Smith. 

The  Columbus  area  is  devoted  to  general  fanning.  While  there  is 
a  certain  uniformity  in  the  soils,  one  of  the  principal  soils  is  preemi- 
nently a  wheat  land  and  another  chiefly  a  corn  land,  the  character  of 
the  soils  showing  very  strongly  their  peculiar  agricultural  values  in 
the  crops  produced  and  in  the  success  of  these  crops. 

It  is  proposed  to  assign  a  party  to  this  State  during  the  next  field 
season  to  survey  a  part  of  Ashtabula  County  in  the  interest  of  the 
fruit  and  tobacco  growei*s. 

OREGON. 

No  surveys  have  been  made  in  this  State,  but  it  is  proposed  to 
assign  a  part}'^  there  for  six  months  during  the  next  field  season  to  sur- 
vey an  area  around  Salem,  in  the  Willamette  Valley. 

PENNSYLVANIA. 

During  the  past  fiscal  year  a  survey  of  the  Lebanon  area,  in  the 
interest  of  tobacco  growers  and  general  farming,  was  completed  under 
the  direction  of  Mr.  Smith.  The  interest  taken  in  the  survey  around 
Lancaster  leads  me  to  believe  that  the  results  of  this  work  will  be 
found  of  interest  and  practical  value  in  the  still  higher  development 
of  the  agricultural  conditions  of  the  locality. 

It  seems  desirable  to  assign  a  party  for  three  months  during  the 
next  field  season  to  make  a  soil  survey  of  Clinton  County,  particularly 
in  the  interest  of  the  tobacco  growers. 

I»ORTO   RICO. 

During  the  past  fiscal  3^ear  an  area  of  330  square  miles  was  surveyed 
in  a  strip  about  10  miles  wide,  extending  from  Arecibo  to  Ponce,  the 
work  being  in  charge  of  Messrs.  Dorsey  and  Mesmer.  Twenty-two 
types  of  soils  were  recognized,  all  of  them  markedly  diflferent  from 
the  soils  encountered  in  the  United  States.  Much  of  the  country  is 
rugged,  broken,  and  mountainous,  and  as  there  were  no  available 
maps,  the  base  map  had  to  be  made  as  the  soil  survey  progressed. 
Many  of  these  soils  are  not  well  adapted  to  agriculture,  but  the  report 
deals  fully  with  the  conditions  as  they  were  actually  seen,  and  it  is 
believed  that  it  will  form  a  basis  for  a  more  intelligent  development  of 
the  agriculture  of  the  island. 

It  is  deemed  advisable  that  this  surve}-  should  be  extended  to  include 
the  whole  area  of  the  island,  of  which  about  one-tenth  is  included  in 
the  area  already  surveyed,  but  under  a  change  made  in  the  wording  of 
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the  appropriation  bill  it  will  be  impossible  for  the  Bureau  of  Soils  to 
continue  this  work.  It  will  be  recommended  that  such  changes  be 
made  in  the  next  appropriation  act  as  will  enable  the  Department  to 
resume  operations  in  Porto  Rico.  I  know  of  no  more  valuable  work 
the  Department  can  do  than  to  thus  investigate  the  actual  conditions 
in  these  island  possessions,  and  the  extension  of  the  soil  survey  to  them 
should  give  a  basis  for  the  best  and  most  economical  development  of 
their  agricultural  resources  at  a  time  when  so  many  people  are  looking 
to  these  islands  for  investments  and  when  the  people  of  the  islands 
themselves  need  all  the  help  that  can  be  given  them. 

SOUTH   CAROLINA. 

During  the  past  fiscal  year  an  area  of  686  square  miles  has  been 
surveyed  around  Abbeville,  and  on  the  completion  of  this  work  the 
party,  in  charge  of  Mr.  Taylor,  will  make  a  survey  of  Darlington 
County,  particularly  in  the  interest  of  the  bright-tobacco  growers  and 
truck  growers. 

It  is  proposed  to  detail  a  party  for  nine  months  during  the  coming 
field  season  to  survey  an  area  in  Spartanburg,  Pickens,  and  Orange- 
burg counties,  particularly  in  the  interest  of  the  cotton,  fruit,  and 
bright-tobacco  growers. 

SOUTH   DAKOTA. 

No  surveys  have  been  carried  on  in  this  State,  nor  are  any  contem- 
plated for  the  present  field  season.  It  seems  desirable,  however,  to 
assign  a  party  for  a  period  of  three  months  during  the  next  field  sea- 
son to  start  a  survey  in  Brookings  County. 

TENNESSEE. 

During  the  past  fiscal  year  a  survey  in  the  interest  of  the  tobacco 
growers  was  made  of  Montgomery  County,  embracing  an  area  of  547 
square  miles,  under  the  direction  of  Mr.  J.  E.  Lapham.  Among  the 
important  results  of  this  survey  has  been  the  suggestion  that  one  type 
of  soil  which  is  at  present  of  little  agricultural  value  and  which  covers 
a  considerable  area,  is  adapted  to  fruit  growing,  and  it  is  believed 
that  this  interest  could  be  introduced  with  profit  to  the  community. 
It  was  hoped  that  the  survey  would  be  the  basis  of  an  investigation  of 
the  possibilities  of  improving  the  tobacco  interests,  but  the  appropri- 
ation for  the  Bureau  was  not  suflBcient  to  enable  this  to  be  done. 

It  is  proposed  to  extend  the  soil  survey  to  Greene,  Cumberland,  and 
Davidson  counties,  assigning  a  party  to  this  work  for  a  period  of  about 
nine  months  during  the  coming  field  season. 

TEXAS. 

During  the  past  field  season  the  Willis  area  of  215  square  miles  has 
been  surveyed  in  the  interest  of  the  tobacco  growers,  and  a  party  of 
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tobacco  experts  has  been  placed  there  to  investigate  the  possibility  of 
producing  a  more  desirable  filler  tobacco. 

The  Alvin  area  was  also  started  under  the  direction  of  Mr.  Bennett, 
and  this  and  the  Brazoria  area  will  probably  be  completed  during  the 
present  field  season.  This  is  particularly  in  the  interest  of  the  fruit 
growers  around  Alvin  and  of  the  sugar  interests  around  Brazoria. 

It  is  also  proposed  to  survey  an  area  during  the  present  field  season 
around  Vernon,  in  the  Panhandle  of  Texas,  in  the  interest  particularly 
of  the  wheat  growers  and  with  the  view  that  the  results  may  be  useful 
in  the  introduction  of  macaroni  wheat. 

Representations  have  been  made  to  the  Department  which  make  it 
appear  advisable  to  assign  a  party  to  this  State  for  at  least  nine  months 
during  the  next  field  season  for  surv^e3^s,  particularly  in  Tyler  County, 
and  also  around  Austin  and  San  Antonio. 

ITTAH. 

The  soil-survey  work  of  1899  and  1900  ha^s  been  discontinued  in  this 
State,  but  it  is  proposed  to  assign  a  party  for  six  months  during  the 
next  field  season  to  survey  the  irrigable  lands  around  Utah  Lake. 

The  work  around  Salt  Lake  City  is  being  followed  up  by  a  drainage 
investigation  having  for  its  object  the  reclamation  of  some  of  the  alkali 
lands. 

VERMONT. 

A  strong  demand  is  made  for  the  extension  of  the  soil  survey  in  the 
Connecticut  Valley  in  the  interest  of  the  tobacco  growers,  to  see  if 
the  cultivation  of  the  Sumatra  tobacco  can  not  be  extended  to  that 
latitude.  It  is  proposed  to  assign  a  party  for  three  months  during 
the  next  field  season  to  extend  the  soil  survey  of  the  Connecticut 
Valley. 

VIRGINIA. 

During  the  last  fiscal  3^ear  the  Bedford  area  and  the  Prince  Edward 
area  have  both  been  completed,  and  the  Harrisonburg  area  has  been 
begun.  All  of  this  work  has  been  under  the  direction  of  Mr.  C.  N. 
Mooney.  It  is  proposed  to  finish  the  Harrisonburg  area  and  the 
northern  part  of  the  Buckingham  sheet  of  the  Geological  Survey  dur- 
ing the  present  field  season,  and  to  assign  a  party  to  this  State  for  nftie 
months  during  the  next  field  season  to  survey  the  southern  half  of  the 
Buckingham  sheet  and  the  whole  of  the  Harpers  Ferry  sheet,  as  well 
*s  an  area  around  Norfolk. 

'"he  most  important  work  has  been  done  on  the  Bedford  and  Har- 
risonburg areas.     These  include  portions  of  the  Piedmont  Plateau,  of 
he  Valley  of  Virginia,  and  of  the  intervening  mountain  area.     The 
esults  of  the  work  on  the  plateau  and  in  the  valley  are  important,  but 
i.^  groflfoqt  inf^^psf  no^r^^^vo  in  fh'^  3urvey  of  the  mountain  soils,  in 
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which  the  fruit  interests  are  developing.  It  has  been  found  that  the 
different  varieties  and  types  of  fruit  are  best  adapted  to  different  soils, 
and  as  the  survey  extends  and  these  soils  are  being  outlined  the  basis 
is  presented  for  the  most  intelligent  development  of  the  fruit  interests. 

The  Harpers  Ferry  area  will  take  in  a  considerable  portion  of  the 
valley,  as  well  as  of  the  plateau,  and  the  results  of  the  work  should  show 
the  reason  for  the  decline  in  agricultural  value  of  the  valley  soils,  and 
should  suggest  means  for  reviving  the  agricultural  interests  of  what 
was  once  a  prosperous  community  on  what  was  considered  the  highest 
type  of  agricultui-al  land. 

The  survey  around  Norfolk  will  be  in  the  interest  of  the  truck 
growers. 

WASHINGTON. 

During  the  past  fiscal  year  the  W^lla  Walla  area,  covering  about 
150  square  miles  and  including  practically  all  of  the  irrigable  lands  of 
that  locality,  was  sui-veyed  under  the  direction  of  Mr.  Holmes.  The 
work  has  just  been  finished  and  the  results  can  not  yet  be  reported. 

WISCONSIN. 

No  work  was  done  in  the  past  fiscal  year  in  this  State,  but  Mr.  Jay  A. 
Bonsteel  was  assigned  on  July  1  of  the  present  fiscal  year  to  the  Janes- 
ville  area  to  survey  the  soils  around  Janesville,  Stoughton,  and  Edger- 
ton.  This  survey  is  in  the  interest  of  the  tobacco  growers,  and  is 
particularly  to  see  if  the  Sumatra  tobacco  is  likely  to  be  adapted  to 
this  section,  and  to  be  a  basis  for  the  improvement  of  the  type  of 
tobacco  at  present  grown. 

It  seems  desirable  to  assign  a  party  to  this  State  for  six  months  dur- 
ing the  next  field  season  to  make  a  survey,  particularly  of  Eau  Claire 
County. 

WYOMING. 

No  soil  surveys  have  as  yet  been  made  in  this  State,  but  it  is  pro- 
posed to  assign  a  party  for  six  months  during  the  next  field  season  to 
survey  the  soils  of  the  irrigable  part  of  the  Laramie  sheet  of  the 
Geological  Survey. 

ESTEtfATED  COST  OF   PROPOSED   SOIL.   SURVEY   WORK. 

During  the  fiscal  year  1902  about  $40,000  was  spent  on  the  soil  sur- 
vey with  10  surve}"  parties.  For  the  fiscal  year  1903  an  allotment  of 
^60,000  has  been  made  for  this  work  with  15  soil  survey  parties.  For 
the  fiscal  year  1904,  for  which  estimates  are  being  submitted  to  Con- 
gress, on  the  basis  of  the  plans  ^hich  have  just  been  given  for  the 
continuation  and  extension  of  the  work  in  order  to  meet  the  most 
argent  demands,  an  allotment  of  $120,000  would  be  necessary.  This 
is  based  upon  a  total  estimate  of  243  months  of  field  work  contem- 
AGB  1902 v 
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pl&ted  by  the  above  plans,  which  will  require  for  its  completion  wii 
the  fiscal  year  30  field  parties,  costing  approximately  $4:,000  ei 
calculated  on  the  basis  of  the  work  done  during  the  last  three  ye 
Each  party  would  survey  about  1,200  square  miles,  making  a  t 
estimated  area  of  34,800  square  miles,  or  22,273  acres,  in  38  St 
and  Territories,  which  would  be  surveyed  in  that  year. 

Publication  of  the  Report  and  Maps. 

The  results  of  the  field  work  of  the  Bureau  of  Soils  are  public 
under  authority  of  the  joint  resolution  of  Congress  providing  for 
printing  annually  of  the  Report  of  Field  Operations  of  the  Divisio 
Soils,  Department  of  Agriculture,  approved  February  23, 1901.  Ui 
the  interpretation  of  this  resolution  by  the  Public  Printer,  the  re] 
and  accompanying  papers  have  to  l>c  published  at  one  time  in  a  sii 
volume,  with  the  maps  in  a  separate  case.  This  is  undesirable  in  m 
ways,  for  work  that  is  finished  in  the  winter  or  spring  has  to  be  I 
in  the  office  until  the  succeeding  February,  when  the  report  of 
field  work  is  all  completed  and  sent  to  the  Public  Printer.  "■ 
delays  the  publication  for  nearly  eighteen  months  after  the  woi 
completed,  and  the  public  interests  require  that  the  work  shoulc 
published  as  .soon  as  possible  after  the  completion  of  the  field  wi 
Furthermore,  the  publication  of  all  the  reports  and  maps  in  a  sii 
volume  makes  a  bulky  and  expensive  book  to  send  to  any  pel 
requesting  information  al)out  a  particular  area.  The  demand  ah 
so  great  that,  although  the  Department  has  8,000  copies  of  the  ho 
report  to  distribute  and  the  Senate  and  House  of  Representat 
have  together  9,000  copies,  the  Department  received  upward  of  2, 
requests  for  the  1900  report  which  could  not  l}e  filled.  Jlepriats  t 
ordered  of  all  the  reports,  in  editions  ranging  from  500  to  1, 
copies,  and  these  were  quickly  exhausted.  As  the  work  becomes 
ter  known,  many  reciuests  ai-c  coming  from  Senators  and  Represe 
tives,  and  the  opinion  is  freely  expressetl  that  the  full  value  of 
work  can  not  bo  secured  unless  thei-e  is  a  liberal  provision  for  its 
tribution  within  the  area  in  which  the  work  has  been  done, 
requests  for  reprints  of  the  1!)01  report  indicate  that  from  3,00 
10,000  copies  will  be  required  to  satisfy  the  demand,  notwithstanc 
the  fact  that  some  of  the  States  are  ordering  reprints  of  the  maps 
their  own  distribution. 

Tn  view  of  these  facts  it  is  recommended  that  the  joint  resolutJoi 

io  amended  as  to  permit  <if  the  Report  of  the  Field  Operations  of 
"Bureau  of  Soils  being  published  in  parts  or  volumes  as  the  wor 
'"•^lpleted.     That  there  should   also   be   reprinted  of   the   sepa 

■^poi'ts,  with  their  accompanying  illustrations  and  soil  maps,  edit 
■■'flBcipnt  to  allow  500  for  each   Senator  to  whose  State  the  sui 

niotp.    (  OM  firen"!'  Rep  "">it.»tiv-'  in  "-hose  district  the  surrey 


REPORT   OF   THE   SECRETARY   OF   AGRICULTURE.  LXVII 

be  made,  and  1,000  for  the  use  of  the  Department  of  Agriculture. 
This  will  insure  the  prompt  publication  of  the  results  of  the  survey 
and  a  distribution  through  members  of  Congress,  which  my  present 
information  seems  to  indicate  is  desirable  if  the  full  value  of  the  soil 
survey  work  is  to  be  attained  in  the  dissemination  of  the  information 
thus  gathered,  promptly  and  freely,  to  the  people  who  are  interested. 

Needed  Legislation  for  Insular  Surveys. 

It  seems  desirable  that  the  benefits  derived  from  the  soil  survey 
work  should  be  extended  to  the  insular  possessions  of  the  United 
States,  and  I  recommend  that  the  act  making  appropriation  for  the 
Bureau  of  Soils  be  so  worded  as  to  permit  of  the  sending  of  soil  survey 
parties  to  Porto  Rico  and  Hawaii.  Numerous  demands  have  come 
for  the  extension  of  the  work  in  both  Porto  Rico  and  Hawaii,  and  it 
seems  probable  that  the  work  will  be  of  particular  value  to  these 
islands  in  the  present  state  of  the  building  up  of  their  agricultural 
resources. 

The  work  has  already  been  started  in  Porto  Rico  and  in  the  Philip- 
pine Islands,  the  latter  through  cooperation  with  the  War  Department 
and  the  civil  government  of  the  islands,  in  the  detail  of  Mr.  Clarence 
W.  Doreey  to  the  Philippine  government  and  the  defraying  of  his 
salary  and  the  expenses  of  the  soil  survey  work  by  that  government. 
The  work  can  not  be  continued  in  Porto  Rico  nor  started  by  the 
Department  in  any  other  of  our  possessions  without  a  change  in  the 
wording  of  the  appropriation  act. 

Investigations  in  Soil  Management. 

In  the  development  of  the  soil  survey  many  questions  are  presented 
of  the  possibility  of  improved  methods  of  cultivation  and  handling  of 
the  crops,  as  well  as  of  introducing  new  methods,  new  crops,  and  new 
industries.  Some  of  these  suggestions  need  more  time  and  more  study 
than  can  be  given  by  the  soil-survey  parties  in  the  limited  time  in 
which  they  remain  in  an  area.  Furthermore,  the  presentation  of  such 
suggestions  in  printed  reports  is  apt  to  fail  of  securing  proper  recog- 
nition from  the  conservative  farmer,  who  follows  pretty  much  the 
methods  used  by  himself  and  his  predecessors  on  the  land.  Without 
these  further  studies  and  a  practical  demonstration  of  their  eflBciency 
many  of  the  important  results  of  the  soil  survey  are  liable  to  be  lost. 

For  these  reasons  a  division  of  soil  management  has  been  instituted 
in  the  Bureau,  in  charge  of  Prof.  Franklin  H.  King.  During  the  past 
year  exceedingly  delicate  methods  have  been  devised  for  the  analyses 
of  soils  in  the  field.  They  are  so  sensitive  that  the  amounts  of 
nitrates,  phosphates,  sulphates,  and  the  like  which  may  be  present, 
as  indicated  by  water  solutions,  can  be  determined  to  within  4  or  5 
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pounds  per  acre  1  foot  deep.  With  these  methods  it  is  possible  to 
detect  throughout  the  year  fertilizers  which  were  applied  in  the  spring, 
and  to  trace  the  movement  of  these  fertilizers  from  the  place  where 
they  were  applied  down  through  the  different  depths  of  the  soil.  It 
has  been  found  possible  to  show  noticeable  differences  in  the  chemical 
composition  of  the  soil  in  the  same  field,  in  some  parts  of  which  the 
crops  are  growing  well,  and  in  other  parts  of  which  they  are  but 
poorly  developed.  It  appears  that  the  time  has  arrived,  looked  for- 
ward to  with  much  interest  by  scientists  and  practical  men  alike,  when 
an  analysis  will  show  the  need  of  any  particular  soil  for  certain  fer- 
tilizers. It  is  too  early  to  make  a  positive  statement  of  this  kind,  but 
the  indications  are  that  this  can  soon  be  accomplished. 

A  considerable  amount  of  work  has  been  done  with  these  methods 
on  the  soils  of  eastern  North  Carolina  and  of  Wisconsin,  and  quite 
recently  many  of  the  important  soil  types  which  have  been  established 
by  the  Bureau  in  Georgia,  North  Carolina,  South  Carolina,  Virginia, 
Maryland,  New  Jersey,  Pennsylvania,  and  Wisconsin  have  been  ana- 
lyzed by  these  methods.  These  types  represent  all  grades  of  soil,  from 
the  most  productive  to  those  which  are  quite  unproductive;  soils  that 
are  adapted  to  truck  crops,  tobacco,  fruit,  wheat,  and  corn;  and  soils 
under  a  range  of  climatic  conditions  with  rainfall  varying  from  25  to 
45  inches  per  annum. 

The  results  of  this  work  have  led  us  to  look  upon  the  soil  moisture 
as  a  great  nutritive  solution  existing  over  the  surface  of  the  earth,  the 
composition  of  which  is  ever\^where  approximately  the  same.     The 
soil  is  a  heterogeneous  mixture  of  minerals,  the  predominant  ones 
being  silica,  feldspar,  mica,  and  other  like  silicates,  resulting  prima- 
rily from  the  disintegi'ation  and  decomposition  of  igneous  rocks,  spread 
out  often  through  the  action  of  water  over  vast  areas  of  land.     All 
these  minerals  are  but  slightly  soluble,  and  it  is  not  unreasonable  to 
expect  that  such  a  heterogeneous  mixture  of  silicates  in  contact  with 
water  should  yield  a  soil  solution  having  sensibly  the  same  composi- 
tion and  concentration.     The  older  experimenters  in  Germany  found 
that  in  making  up  solutions  for  water  culture  or  for  sand  culture  the 
concentration  and  composition  of  the  nutritive  solution  must  be  the 
same  within  relatively  narrow  limits  for  success  in  plant  development. 
The  results  of  the  past  season  indicate  that  the  differences  in  the  com- 
position and  concentration  of  the  dissolved  material  in  the  soil  moisture 
various  types  of  soil  of  widely  different  localities  and  of  different 
•gricultural  values  are  little  if  any  greater  than  the  differences  to  be 
ound  in  one  and  the  same  type  of  soil  under  good  and.  under  poor 
'arm  management, 
"^^e  ''early  truck"  soil  of  the  Atlantic  coast  may  be  deficient  in 
...t  fnof   iiyS  'TiQy  rcquirc  fertilizers  for  the  best  development  of  the 
-.•      -^h  ^^loh  a'"  nT)T^licptir»n  «i?  would  make  these  soils  as 
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rich  in  plant  food  as  the  prairie  soils  of  the  Middle  West,  these  light 
truck  soils  could  not  economically  be  made  to  produce  as  large  corn 
crops  as  the  prairie  soils.  The  difference  in  the  agricultural  value  of 
these  different  types  appears  to  depend  not  so  much  upon  the  chemical 
composition  as  upon  the  physical  properties  of  the  soils,  and  especially 
upon  their  relation  to  moisture.  In  other  words,  the  chemical  char- 
acteristics of  the  soil  influence  the  yield  of  crops,  while  the  physical 
characteristics  have  generally  the  greater  importance  in  determining 
the  kind  of  crop  adapted  to  the  soil. 

This  work  will  require  much  further  investigation  before  these 
statements  can  be  definitely  proved,  but  the  amount  and  character 
of  the  evidence  so  far  obtained  is  such  that  these  ideas  may  be  taken 
safely  as  working  hypotheses.  They  are  now  serving  us  in  this 
capacity  in  suggesting  and  giving  direction  to  studies  which  are  con- 
fidently believed  to  have  far-reaching  importance  for  agricultural 
methods  and  practice,  studies  which  in  all  probability  could  not  have 
been  conceived  or  planned  without  the  investigations  which  have  just 
been  briefly  outlined.  The  results  of  the  work  indicate,  as  might  be 
expected,  that  the  composition  of  the  soil  moisture  is  largely  influ- 
enced both  by  the  cultivation  and  by  the  cropping  of  the  soil,  and 
appear  to  show  in  what  way  and  to  what  extent  cultivation  can  be 
depended  upon  to  change  these  important  characteristics. 

The  results  of  the  last  year's  work  also  seem  to  indicate  the  very 
superficial  nature  of  the  droughts  which  so  seriously  affect  crops  in  the 
E^astern  and  Middle  Western  States.  It  has  been  frequently  observed 
that  in  a  time  of  drought,  when  the  surface  soil  becomes  desiccafed 
and  the  plants  are  suffering,  the  subsoil  at  a  depth  of  1  or  2  feet  con- 
tains but  little  less  than  the  average  amount  of  moisture,  and  it  has 
frequently  been  observed  that  the  crops  are  much  more  shallow  rooted 
than  they  are  in  the  far  West.  This  has  been  variously  ascribed  to 
the  uniform  texture  of  the  soils  and  subsoils  in  arid  regions,  and  to 
other  reasons,  but  the  true  explanation  seems  to  be  that  witi  our  fre- 
quent and  excessive  rains  in  the  spring  and  early  part  of  the  growing 
season,  the  crops  find  sufficient  moisture  near  the  surface  and  develop 
a  superficial  root  system.  When  the  drought  comes  and  the  surface 
soil  loses  its  moisture,  the  crop  suffers  because  it  is  not  provided  with 
a  deeper  root  system.  In  the  far  West,  where  spring  and  summer 
rains  are  rare,  the  crop  is  planted  upon  a  soil  which  is  always  uniformly 
moist  to  a  considerable  depth,  and  with  no  subsequent  rains  the  plant 
develops  a  deeper  root  system,  which  enables  it  to  survive  long  periods 
of  drought  that  would  seriously  affect  it  if  it  was  subjected  to  frequent 
showers  during  the  early  period  of  its  growth.  It  is  a  familiar  fact 
that  a  lawn  which  once  is  watered  during  a  dry  season  will  have  to  be 
frequently  watered  or  the  grass  will  suffer  oftentimes  more  than  if  it 
had  not  been  watered  at  all.     The  first  watering  induces  a  superficial 
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root  development,  which  must  be  supplied  frequently  with  water. 
What  can  be  done  to  prevent  this  tendency  and  to  overcome  the  effect 
of  droughts  is  a  subject  of  the  utmost  importance,  and  one  which  will 
receive  the  attention  it  deserves. 

I  know  of  no  line  of  work  which  has  been  undertaken  of  more  fun- 
damental importance  than  the  work  of  the  division  of  soil  manage- 
ment, nor  one  which  offers  a  promise  of  more  valuable  results  to  the 
agricultural  interests.  When  these  fundamental  problems,  have  been 
established  they  will  give  a  reliable  basis  for  the  development  of  better 
methods  of  cultivation,  fertilization,  and  of  cropping. 

Tobacco  Investigations. 

Since  my  last  report  the  commercial  success  of  the  shade-grown 
Sumatra  tobacco  in  the  Connecticut  Valley  has  been  assured.  Last 
year  41  acres  of  shade  were  erected  by  13  farmers,  cooperating  with 
the  Department  of  Agriculture,  36.88  acres  of  which  were  planted  to 
Sumatra  and  the  rest  to  the  ordinary  Connecticut  Habana  seed  tobacco. 
The  expenses  of  this  work,  amounting  on  an  average  to  about  $657 
per  acre,  were  borne  by  the  farmers,  the  Department  of  Agriculture 
exercising  supervision  over  the  work,  and  directing  all  the  operations. 
The  Department  also  reserved  the  right  to  offer  the  tobacco  for  sale, 
for  the  purpose  of  obtaining  official  information  as  to  the  commercial 
value  of  the  product,  which  it  would  have  been  impossible  to  obtain 
if  the  tobacco  had  been  disposed  of  at  private  sale.  Accordingly, 
after  it  had  been  carefully  cured  and  assorted  under  the  direction  of 
the  Department's  experts,  the  tobacco  was  catalogued  and  offered  for 
sale  at  public  auction  at  Hartford,  Conn.,  on  May  1,  in  accordance 
with  the  wishes  of  the  various  growers.  A  committee  of  tobacco 
brokers,  with  Hon.  E.  Stevens  Henry,  Congressman  from  the  First 
district  of  Connecticut,  as  chairman,  was  invited  to  cooperate  with  the 
Department  in  the  management  of  this  sale.  The  committee  consisted 
of  Messrs.  M.  E.  Flaherty,  New  York;  Steven  G.  Ruth,  New  York; 
S.  M.  Seymour,  New  York;  Capt.  Darius  Ferry,  New  York;  James 
Ertheiler,  New  York,  and  Herman  G.  Vetterlein,  Philadelphia. 

The  committee  took  a  great  deal  of  interest  in  the  work  and  rendered 
very  efficient  services  in  the  matter.  Credit  is  due  them  for  the  time 
and  expense  which  they  personally  contributed  in  the  interest  of  this 
investigation  and  of  the  Connecticut  growers. 

The  tobacco  was  offered  for  sale  at  public  auction  from  sworn  sam- 
^.es.  As  each  grower  wanted  to  sell  his  crop  independently  of  the 
others,  many  of  the  bales  had  mixed  sizes  and  even  mixed  grades. 
»^'urthermore,  the  leaf  had  not  been  tried  by  the  manufacturers,  and 
Here  was  some  hcsi^oncv  in  bidding  on  this  account.  This  accounts 
•^i  the  consi^'^»*«^^»-  -^at^^ion  in  the  price.  It  is  estimated  by  the 
^oT^PT^rn^^-^'^  oA|^i lA.  *>  •'  ^d  in  Bulletin  No.  20  of  the  Bureau  of 
...,     ..J  ^r^hnnr*i  n  Qn  a^pTaT'^.  baled  and  ready  for  market, 
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about  51i  cents  a  pound.  The  ordinary  tobacco  grown  in  the  open  fields 
in  Connecticut  brings  on  an  average  from  18  to  20  cents  a  pound.  The 
average  price  paid  for  the  shade-grown  tobacco  was  $1.20  a  pound,  the 
price  varying  from  $2.80  per  pound  for  the  best  to  25  cents  a  pound 
for  some  of  the  mixed  bales.  The  crop  that  brought  the  best  price 
sold  for  $1.63  per  pound  on  the  average. 

On  the  whole,  it  is  believed  that  the  auction  sale  was  very  satisfac- 
tory, but  it  is  thought  that  the  prices  for  this  year's  crop  will  be  even 
higher,  as  indicated  by  the  great  demands  for  the  product  and  by  the 
favorable  reports  that  are  coming  in  from  the  cigar  manufacturers 
who  have  used  this  leaf.  The  aggregate  of  the  prices  obtained  at  the 
auction  shows  a  verv  handsome  financial  transaction. 

The  total  area  cultivated  in  Sumatra  tobacco  in  1901  was  35.88  acres. 
There  were  produced  51,308  pounds  of  cured  tobacco,  and  actually 
baled  41,046  pounds,  the  difference  being  the  loss  on  account  of  fer« 
mentation,  trash,  and  filler  leaves.  The  total  cost  of  production,  esti- 
mated at  $657.17  per  acre,  was  $23,579.26.  The  total  value,  estimated 
at  $1.20  per  pound,  the  average  price  obtained  at  the  sale,  was 
$49,255.20.  This  gave  a  net  profit  to  the  growers  of  $25,675.94,  or 
108.8  per  cent.  This  does  not  include  the  cost  of  the  land,  barns,  or 
warehouses,  nor  the  interest  on  the  investment  so  represented,  but 
does  include  the  whole  cost  of  the  shade,  the  framework  of  which  is 
expected  to  last  for  from  five  to  eight  years.  The  profits  per  acre  were 
as  follows:  Of  baled  tobacco,  exclusive  of  tmsh,  there  was  obtained 
1,144  pounds  per  acre;  the  cost  of  this  was  approximately  $657.17  per 
acre;  the  value,  at  $1.20  per  pound,  was  $1,372.80,  giving  a  net  profit 
of  $715.63.  The  best  crop,  which  was  raised  on  a  lot  of  about  6  acres, 
gave  a  yield  of  1,026  pounds  per  f;cre;  the  estimated  cost  was  $649.86 
per  acre:  the  total  value  at  $1.63  per  pound,  the  average  price  obtained 
for  this  lot,  was  $1,672.38,  giving  a  net  profit  of  $1,022.52  per  acre. 

A  great  deal  of  interest  has  been  felt,  of  course,  as  to  the  experi- 
ence of  the  cigar  manufacturers  in  handling  this  product,  and  the 
reports  have  been  anxiously  awaited.  Very  favorable  notices  have 
been  published  from  time  to  time  in  the  press  and  various  trade 
journals,  but  in  order  to  obtain  direct  and  reliable  information  the 
Department  addressed  three  of  the  largest  cigar  manufacturers  in 
Hartford  and  vicinity,  who  it  was  known  had  purchased  some  of  the 
stock  at  auction.  In  reply  to  these  inquiries  the  following  letters  were 
received: 

Hartford,  Conn.,  August  25,  1902. 
Dear  Sir:  I  beg  to  inclose  you  my  foreman's  report  on  shade-grown  tobacco. 
(Mitchelflon,  1901  crop. )  The  appearance  of  the  crop  in  the  sheds  this  year  shows 
an  improvement  in  color;  there  are  more  brown  leaves,  with  less  of  the  green  cast 
80  much  in  evidence  laat  seafion.  I  hope  the  growers  will  make  a  special  effort  to 
raise  shade-grown  wrappers  only  on  land  that  produces  a  Bure  burn.  This  type  is 
(mly  for  wrappers,  and  a  perfect  bum  is  quite  important. 

Bespectfolly,  yours,  Charles  Soby. 
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Report  to  Charles  Soby  by  E,  M.  RoszeUr,  foreman  of  factory,  on  test  of  shade-grown 

wrappers,  Mitchelson  crop,  1901. 

Shade-grown  wrappers,  as  tested  under  my  superN-ision,  will  show  some  remark- 
able results  as  to  yield  of  product  and  of  the  effect  on  quality  of  cigars  by  their  use. 
By  comparison  with  a  like  quantity  of  imported  Sumatra  wrappers  as  to  yield  in 
product,  the  difference  in  favor  of  the  shade-grown  wrappers  is  apparent  to  all. 

Our  test  on  one  bale  of  shade-grown  wrappers  of  155  pounds  net  weight  shows  the 
enormous  yield  of  85,432  cigars,  an  average  of  29^*5  ounces  per  thousand.  The  same 
stock,  as  prepared  by  the  tobacco  strippers  for  the  workmen's  tables,  shows  an  aver- 
age of  27i  ounces  per  thousand,  which  includes  waste  of  all  descriptions  in  the  strip- 
ping room.  Our  tests  on  imported  Sumatra  wrappers  of  same  weights  show  an  aver- 
age of  70,000  cigars  to  the  bale,  with  greater  loss  in  stem  and  wrappers  in  preparation. 

In  casing  for  the  stripping  room,  the  shade-grown  wrappers  take  the  water  very 
nicely  and  show  no  bad  effects,  the  wrappers  being  much  easier  handled  by  thecaser 
than  Sumatra.     It  does  not  become  matted,  but  separates  without  any  trouble. 

The  workmen  find  no  diflSculty  in  working  the  leaf,  as  no  loss  of  time  or  product 
is  caused  by  the  use  of  shade-grown  wrappers.  The  leaf  is  verj'  elastic,  and  works 
well  by  comparison  with  other  wrappers  tested  by  us. 

The  quality  of  the  shade  wrappers  is  excellent,  and  blends  very  well  with  our 
binders  and  fillers.  I  am  positive  the  cigars  are  improved  in  quality  by  its  use.  I 
find  no  trouble  with  the  bum  of  the  leaf  in  my  daily  insi)ec.tion  of  the  wrappers. 
I  have  failed  to  find  a  single  leaf  that  does  not  bum  perfectly. 

As  to  color,  they  are  not  i»erfect  in  all  respects.  I  find  that  about  91  per  cent  of 
the  stock  tested  by  us  was  good  in  color. 

All  things  considered,  the  points  in  favor  of  the  shade-grown  wrappers  may  be 
summed  up  as  follows: 

First.  Greater  yield  in  product. 

Second.  Leaves  are  lighter  in  weight  and  color. 

Third.  Less  waste  and  cost  in  preparation  for  workmen's  tables. 

Fourth.  Less  loss  in  weight  of  stems  as  compared  with  Sumatra  wrappers. 
Respectfully,  yours, 

E.  M.  ROBZBLLE. 


SuFFiELD,  CoxN.,  September  4,  190». 

Deab  Sir:  It  is  but  right  I  should  ad\'ise  you  as  to  the  working  quality  of  the 
Connecticut  shade-grown  Sumatra  tobacco,  from  which  I  purchased  at  the  sale  in 
Hartford,  Conn.,  on  May  1,  1902,  20  bales. 

I  have  worked  in  my  cigar  factory  since  then  quite  a  proportion  of  this  tobacco, 
and  I  am  more  than  pleased  with  the  results.  It  is  finer  and  l^etter  in  every  way  (in 
color,  texture,  and  flavor)  than  the  imi)orted  Sumatra,  and  the  wrapping  qualities 
are  enormous;  20  ounces  will  easily  wrap  1,000  5-inch  cigars.  I  am  confident  that 
when  cigar  manufacturers  come  to  work  this  tobacco  the  demand  will  be  far  greater 
than  the  supi)ly. 

Very  respectfully,  yours,  L.  P.  Bissell. 

Hartford,  Conn.,  September  1,  1902, 
Dear  Sir:  We  have  been  using  the  shade-grown  tobacco,  which  we  bought  at  the 
auction  held  in  this  city  last  May,  to  some  extent  all  summer.  We  are  using  it  on  a 
small  **perfecto"  cigar.  It  wraps  with  about  2  pounds  to  1,000  cigars.  The  colon 
have  improved  a  great  deal  since  last  spring.  It  bums  well  and  tastes  welL  So -far 
we  have  not  had  any  complaints  from  any  of  our  customers  about  the  cigars  with 
this  wrapper.  We  should  like  it  bettor  if  it  had  a  little  more  body,  because  then  it 
would  stand  the  cold  weather  l>etter. 

Very  tmly,  yours,  Leichkb  &  Plbtchsb. 
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In  another  communication  Messrs.  Leichke  &  Fletcher  report  that 
they  could  wrap  1,000  of  their  5-inch  cigars  with  1  pound  10  ounces 
of  the  leaf,  while  Mr.  Bissell,  of  Suffield,  reported  that  he  was  using 
2  pounds  of  the  shade-grown  leaf  to  wrap  1,000  of  his  cigars,  and  that 
with  a  bale  of  wrappers  weighing  140  pounds  102,000  cigars  were 
wrapped.  It  can  safely  be  said,  therefore,  that  the  leaf  has  success- 
fully stood  the  test  of  the  cigar  manufacturer. 

Even  before  the  tobacco  was  ready  for  the  market  or  the  results  of 
the  sale  announced  preparations  were  made  by  the  growers  to  largely 
increase  the  acreage.  Although  the  commercial  success  of  the  investi- 
gations had  been  fully  demonstrated,  the  industry  was  so  important 
and  involved  such  an  expenditure  of  labor  and  capital  that,  at  the 
earnest  solicitation  of  the  growers,  the  Department's  experts  were  left 
in  the  Connecticut  Valley  for  another  year  to  advise  with  such  of  the 
growers  as  needed  their  assistance.  At  the  present  time  the  Depart- 
ment is  advising  and  instructing  in  this  way  38  growers  in  Connecticut 
and  Massachusetts,  cultiyating  645  acres  of  shade  tobacco.  The  efforts 
of  the  Department  in  this  direction  seem  to  be  very  highly  appreciated. 

The  season  has  been  distinctly  unfavorable.  There  has  been  an 
unprecedented  amount  of  rain,  falling  in  very  severe  showers,  and 
the  season  as  a  whole  has  been  characterized  by  cool  spells  and 
esj>ecially  cool  nights.  This  has  apparently  not  affected  the  crop 
materially,  as  it  is  the  general  belief  that  the  crop  at  this  time  is  bet- 
ter than  that  of  last  year.  The  season  has  also  been  one  of  unusually 
severe  wind  and  hail  storms.  Considerable  damage  has  been  done  to 
the  outside  crops  in  certain  sections  of  the  State,  but  no  damage  has 
been  done  to  the  shaded  tobacco,  as  the  cloth  has  protected  the  leaf 
from  all  injury  from  hail.  The  damage  from  wind  has  also  been 
exceedingly  light.  The  winds  have  been  so  strong  in  places  that  the 
posts  have  been  lifted  from  the  ground,  but  the  damage  to  the  tents 
has  been  exceedingly  slight  and  there  has  been  practically  no  injury 
to  the  crop. 

As  to  the  financial  prospects  for  this  year,  the  following  estimate  is 
ba^ed  on  the  experience  of  last  year:  There  are  about  700  acres  of 
tobacco  under  shade,  which  will  produce  about  1,000,000  pounds  of 
cured  tobacco,  or  800,800  pounds  of  baled  tobacco,  exclusive  of  trash. 
The  total  cost,  at  $657.17  per  acre — the  average  for  last  year — will 
amount  to  $460,019.  The  total  value  of  the  baled  tobacco  at  $1.20 
per  pound,  the  average  price  obtained  at  the  auction,  will  be  $960,960. 
The  net  profit  will  be  $500,941.  It  is  believed,  however,  that  the  cost 
per  acre  will  be  considerably  less  than  last  year,  and  that  the  price 
per  pound  will  be  greater.  The  Department  believes  that  this  indus- 
try has  been  successfully  placed  upon  a  commercial  basis,  and  that 
there  will  be  a  considerable  increase  in  the  crop  grown  next  year. 
We  have  demonstrated  our  ability  to  produce  a  leaf  which  is  desired 
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by  our  people,  and  for  which  about  $6,000,000  have  annually  been 
expended  in  foreign  countries.  The  demand  for  this  product  has 
always  been  greater  than  the  supply,  and  prices  have  been  maintained 
in  a  remarkable  manner.  It  ma}^  seem  strange  to  some  that  manu- 
facturers can  afford  to  pay  such  prices  for  wrapper  leaf,  but  even  at 
$3  a  pound  for  leaf  that  will  wrap  at  the  rate  of  2  pounds  to  1,000 
cigars,  the  cost  of  the  wrapper  is  about  six-tenths  of  a  cent.  Even 
at  such  prices  the  leaf  c;in  profitably  be  used  on  a  5-cent  cigar. 
There  is  so  little  waste  to  the  leaf,  it  yields  so  well  in  the  manufacture 
of  cigars,  the  color  is  so  uniform,  and  the  gi'ading  is  so  perfect  that 
manufacturers  find  it  actually  cheaper  to  pay  $3  a  pound  for  such 
leaf  than  to  buy  domestic  wrappers  at  an  average  of  20  cents  a  pound 
or  selected  domestic  wrappers  at  from  60  to  60  cents, 

SUMATRA  TOBACCO   IN   LOCALITIES  OTHER  THAN  CONNECTICUT. 

Considerable  interest  has  been  shown,  of  course,  in  the  possibility 
of  extending  the  Sumatra  tobacco  industry  to  other  localities  and  to 
other  States.  It  was  predicted,  as  a  result  of  the  soil  survey  of  the 
Lancaster  area,  Pennsylvania,  that  the  Sumatra  tobacco  could  be  suc- 
cessfully grown  under  shade  on  the  narrow  strip  of  Donegal  gravelly 
loam  bordering  the  Susquehanna  River.  Experiments  carried  on  this 
year  by  the  Pennsylvania  experiment  station,  in  cooperation  with  this 
Department,  in  growing  Sumatm  tobacco  under  shade  on  a  small  tract 
of  about  1  acre  appear  to  have  demonstrated  the  correctness  of  this 
prediction.  The  crop  has  been  harvested  and,  judging  from  the  product 
in  the  curing  shed,  it  is  of  good  quality.  It  is  not  believed  by  the 
Department  experts  that  equall}^  successful  results  will  be  attained  on 
other  soils  in  this  area. 

In  response  to  demands  from  one  of  the  principal  New  York  tobacco 
districts,  a  soil  survey  was  made  this  season  of  the  Big  Flats  area  in 
the  Chemung  Valley,  New  York.  As  a  result  of  this  survey,  it  is  not 
believed  by  the  Department  experts  that  any  considerable  success 
will  attend  the  growing  of  Sumatra  tobacco  on  the  soils  of  that  local- 
it}',  with  the  exception  of  a  very  small  area  of  not  exceeding  10  acres, 
where  an  experiment  has  been  actually  carried  on  by  a  gentleman 
familiar  with  the  soils  of  the  Connecticut  Valle}^  who  selected  this  tract 
because  it  represents  the  tyi>e  of  land  that  is  found  in  Connecticut. 

A  soil  survey  has  also  been  made  of  a  considerable  area  in  the 
Janesville  area,  Wisconsin.  Two  experiments  of  growing  Sumatra 
tobacco  under  shade  have  ))een  tried  there,  and  the  results  at  the 
time  of  harvesting  indicate  a  fair  degree  of  success.  The  Department 
does  not  believe,  however,  that  the  product  of  the  soils  of  the  Janes- 
ville area  will  approach  in  quality  or  in  value  the  product  liaised  in 
the  Connecticut  Valle3\  It  is  not  intended  by  this  to  imply  that  the 
loaf  can  not  be  successfully  grown  in  the  Wisconsin  area,  but  from 
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the  information  at  present  obtainable  it  does  not  seem  that  the  prod- 
uct will  be  of  equal  value  with  that  of  the  Connecticut  Valley.  The 
Department  is  still  of  the  opinion  that  the  conditions  essential  for  the 
raising  of  a  high  grade  of  Sumatra  tobacco  are  limited  in  extent  and 
can  be  closely  defined  by  the  soil  suiTey. 

INVESTIGATIONS   IN   THE   FILLER  TOBACCO   DISTRICTS. 

The  experiment  of  raising  Cuban  filler  in  Lancaster  County,  Pa. , 
last  year  was  not  a  success.  It  is  believed,  however,  that  this  was  due 
to  a  misunderstanding  with  the  growers  and  a  consequent  lack  of  care 
and  thoroughness  in  the  cultivation  and  handling  of  the  crop.  While 
it  was  thought  that  these  investigations  should  not  have  been  inter- 
rupted or  discouragement  felt  at  the  lack  of  success  in  this  first  attempt, 
it  was  impossible  for  financial  reasons  to  maintain  a  party  in  Penn- 
sylvania, as  a  promise  had  already  been  given  to  start  the  work  in 
Ohio.  Accordingly,  more  careful  plans  were  made,  and  a  crop  was 
grown  on  the  upland  soils  of  the  Miami  Valley,  under  the  direct  and 
immediate  supervision  of  the  Department's  experts.  This  crop  has 
just  been  harvested,  and  it  is  too  early  to  determine  the  value  of  the 
product.  From  other  crops  that  have  been  raised  in  the  locality  from 
imported  Cuban  seed,  which  have  been  fermented  by  our  experts  and 
thoroughly  examined,  it  would  appear  that  a  desirable  type  of  leaf, 
approaching  very  closely  the  imported  Cuban  leaf,  can  be  produced. 
The  quality  of  the  leaf  is  not  at  present  all  that  could  be  desired. 
There  is  something  harsh  about  the  aroma,  but  it  is  thought  that  this 
can  be  considerably  toned  down,  if  not  entirely  eliminated,  by  thorough 
methods  of  cultivation  and  fermentation. 

The  tobacco  situation  in  Texas  has  been  thoroughly  studied,  and  it 
is  thought  that  a  desirable  leaf  will  be  produced  there  by  careful 
methods  of  cultivation,  fermentation,  and  assorting. 

CONFERENCE   OF  TOBACCO   EXPERTS. 

A  conference  has  recently  been  held  in  Washington  by  the  tobacco 
experts  of  the  Department  to  consider  the  general  situation  and  to 
advise  as  to  the  methods  to  be  pursued  during  next  season,  especially 
in  Ohio  and  Texas.  Arrangements  have  been  made  for  experimenta- 
tion during  the  coming  crop  season  with  good  prospects  of  producing 
tine  filler  tobacco  in  these  two  States.  Leaf  has  been  grown  that 
can  not  be  distinguished  from  the  imported  Cuban  when  properly 
fermented. 

SALARIES  OF  TOBACCO  EXPERTS. 

The  demand  for  experts  to  carry  on  tobacco  investigations  has  been 
so  great  that  Mr.  Floyd,  although  receiving  as  high  a  salary  as,  in 
justice  to  other  officers  of  departments,  it  seemed  possible  to  pay  him. 
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and  who  at  the  time  was  getting  a  larger  salary  than  the  Chief  of  the 
Bureau  who  was  directing  the  work,  was  induced  to  leave  by  the  offer 
of  compensation  about  three  times  as  great  as  he  was  receiving  in  the 
Department.  Quite  recently  his  successor  has  been  approached  in 
the  same  way  by  a  corporation  intending  to  operate  in  the  Connecticut 
Valley,  and  it  is  likely  that  he  will  leave  the  Department  to  accgpt  a 
much  more  remunerative  position  outside.  Two  years  ago  I  had  to 
note  the  loss  to  the  Department  of  a  gentleman  who  had  made  some 
impoilant  discoveries  in  tobacco  fermentation,  and  who  was  called  to 
Japan  at  a  salary  about  four  times  as  great  as  he  was  receiving  in  the 
Department. 

It  is  gratifying  to  feel  that  the  Department's  experts  are  looked  upon 
with  such  favor  in  the  commercial  world,  but  these  experts  are  so  dif- 
ficult to  obtain,  and  to  train  them  requires  so  long  a  time,  that  the 
Department  is  very  greatly  embarrassed  when  they  are  thus  removed 
because  of  lack  of  opportunity  to  pay  them  what  their  services  are 
worth  in  commercial  lines.  As  this  work  has  been  developed  by  the 
Department,  it  seems  strange  to  think  that  the  very  success  of  the 
work  is  hindering,  if  it  does  not  prevent,  the  successful  extension  of 
the  investigations. 

EXTENSION   OF  THE   TOBACCO   INVESTIGATIONS. 

The  to))acco  investigations  of  the  past  two  years  have  been  carried 
on  with  three  field  parties,  at  a  cost  of  about  $5,000  each,  or  an  aggre- 
gate of  $15,000  per  annum.     On  account  of  the  great  success  of  this 
work,  and  the  exti-aordinary  interest  taken  in  its  extension  to  other 
areas,  1  recommended  last  year  that  the  appropriations  for  the  Bureau 
of  Soils  be  increased  so  that  the  allotments  for  this  work  could  be  made 
sufficient  for  seven  parties  of  tobacco  experts.     The  appropriations  as 
passed,  however,  did  not  allow  of  this  increase,  and  the  allotment  this 
year  has  been  the  same  as  for  last.     The  demands  for  the  services  of 
these  tobacco  experts  have  been  very  great,  and  I  would  recommend 
that  three  additional  parties  be  organized  for  work  in  Pennsylvania, 
Wisconsin,  and  North  Carolina.    This  will  mean  an  increase  of  $15,000 
in  the  allotment,  making  in  all  the  sum  of  $30,000  for  the  tobacco 
investigations.     1  feel  that  the  economic  results  of  the  work  so  far 
done,  and  the  lines  of  work  that  are  at  present  being  developed,  fully 
justify  this  recommendation.     The  reports  from  the  Connecticut  Val- 
-^v  alone  indicate  that  nearly  $1,000,000  worth  of  Sumatra  tobacco 
.    '  ^-^^  grown  in  the  State  this  year.     This  has  largely  increased  the 
jiiii;  of  land;  has  furnished  a  market  for  thousands  of  chestnut  posts 
rom  adjacent  ridges  which  have  lain  idle  and  unproductive  for  years; 
las  given  employment  in  a  healthful  occupation  and  at  remunerative 
-^ofes  to  lare^e  numbers  of  men  and  women;  has  brought  about  the 
,iipfi/^r   V    niliir^Ms  of  -jonji-'^  Tfli"'^«  r^f  ^lo^h  bv  the  cloth  manufac- 
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turers,  and  has  opened  up  the  possibility  of  an  enormously  profitable 
industry  for  the  future.  It  would  seem  that  this  experiment  alone 
would  fully  justify  the  increase  in  the  allotment  that  is  asked,  but  when 
it  is  stated  that  we  expend  annuall}'^  $8,000,000  for  filler  tobacco  which 
the  experts  of  the  Department  believe  can  be  produced  in  this  country, 
it  but  adds  to  the  justification  of  the  request  for  the  larger  allotment 
for  this  work. 

Drainage  Investigations. 

During  the  year  an  investigation  was  started  as  to  the  possibility 
and  practicability  of  reclaiming  the  soils  in  the  arid  regions  which 
have  been  injured  by  seepage  water  and  the  accumulation  of  alkali. 
In  cooperation  with  the  Utah  experiment  station  and  Mr.  C.  D.  Swann, 
of  Salt  Lake  City,  who  has  donated  land  for  the  puipose  and  has  paid 
a  considerable  portion  of  the  field  expenses,  a  tract  of  40  acres  of 
alkali  land  near  Salt  Lake  City  has  been  thoroughly  underdrained  with 
tile.  This  work  has  been  under  the  immediate  supervision  of  the 
Department  experts,  and  the  work  of  reclamation  is  to  be  under  the 
joint  charge  of  the  Department  and  the  Utah  experiment  station.  It 
IS  too  early  jet  to  speak  of  the  results  of  this  work.  It  is  being  watched 
with  the  greatest  interest  by  the  people  of  that  locality,  and  it  is 
believed  that  if  the  investigation  is  a  success  ample  capital  will  be 
forthcoming  to  carry  on  extensive  opemtions  in  the  reclamation  of 
alkali  tracts  and^  the  prevention  of  damage  to  irrigated  lands  from 
seepage  waters.  This  work  is  under  the  immediate  charge  of  Mr. 
W.  H.  Heileman. 

Arrangements  are  being  made  for  the  carrying  on  of  similar  work 
at  Fresno,  Cal.,  and  it  is  proposed  to  extend  this  work  to  a  typical 
area  in  Montana  and  possibly  in  Arizona,  to  demonstrate  to  the  people 
that  these  unfavorable  conditions  can  be  economically  controlled.  It 
is  estimated  that  land  values  in  the  immediate  vicinity  of  Salt  Lake 
City  will  be  increased  at  least  $3,000,000,  exclusive  of  the  cost  of 
reclamation,  if  they  can  be  reclaimed  from  the  alkali  with  which  they 
are  now  in^pregnated,  and  it  is  believed  that  eoually  great  benefits 
will  result  in  other  portions  of  the  arid  West. 

In  furtherance  of  this  work,  Mr.  Thomas  H.  Means,  of  the  Bureau 
of  Soils,  has  accompanied  Mr.  Thomas  H.  Kearney,  of  the  Bureau  of 
Plant  Industry,  on  a  trip  to  Algeria  and  Egypt  to  study  the  treatment 
of  alkali  lands,  the  use  of  alkaline  waters  in  irrigation,  the  methods 
used  in  the  reclamatijDn  from  seepage  water  and  alkali,  and  the  crops 
adapted  to  alkali  soils.  This  investigation  has  not  yet  been  com- 
pleted, but  sufficient  has  been  heard  from  the  party  to  indicate  that 
conditions  even  more  serious  than  those  existing  in  the  arid  regions 
of  this  country  are  under  perfect  control,  and  it  is  believed  that  the 
infonDation  thus  gathered  will  be  of  great  benefit  to  the  people  of 
Western  America. 
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BT7BEATJ  OF  GHEMISTBY. 

ExAMIN4TION  OF  IMPORTED  FoOD  PRODUCTS. 

The  Bureau  of  Chemistry  has  continued  the  examination  of  imported 
food  products  for  the  purpose  of  determining  if  they  contain  any 
added  substances  injurious  to  health.  The  Bureau  has  also  collabo- 
rated with  the  Treasury  Department  in  controlling  the  polarizations 
of  impoiled  sugars  and  in  determining  the  character  of  certain  other 
imported  products  in  order  to  classify  them  for  dutiable  purposes. 
Investigations  of  the  adulteration  of  food  products  is  one  of  the  impor- 
tant studies  of  this  Bureau,  and  the  work  has  been  especially  devoted 
during  the  past  year  to  the  adulterations  of  olive  oils,  with  the  object 
of  securing  an  honest  market  for  the  olive  oils  of  domestic  manufac- 
ture which  are  compelled  to  compete  with  cheaper  and  adulterated  oils. 

Investigations  of  Forest  Products. 

Important  investigations,  in  cooperation  with  the  Bureau  of  For- 
estry, have  been  conducted  by  this  Bureau  in  connection  with  eco- 
nomic forest  products  such  as  tannin,  gums,  rubbers,  and  wood  pulps. 

Laboratory  Tests  of  Road  Materials. 

• 

The  road  material  laboratory  of  this  Bureau,  which  was  established 
in  December,  1900,  in  cooperation  with  the  Office  of  Public  Road 
Inquiries,  tests  road  materials  of  all  descriptions,  free  of  charge,  for 
practical  road  builders  throughout  the  country. 

Those  interested  in  the  construction  of  a  road  have  only  to  send 
samples  of  their  available  materials  to  this  laboratory  and  have  the 
road-making  qualities  of  these  materials  determined.  In  the  case  of 
materials  for  macadam  roads,  the  resistance  of  wear  to  rock,  its 
cementing  value,  hardness,  toughness,  and  absorptiveness  are  deter- 
mined. After  such  tests  are  made  it  is  possible  to  predict  which 
material  will  give  the  best  practical  results  under  a  given  traffic. 

Onl}^  practical  road  builders  of  much  experience  realize  the  large 
amount  of  money  which  can  be  wasted  through  an  improper  selection 
of  material.  There  are  generally  seveml  materials  available  in  every 
locality,  and  the  difficulty  of  selecting  the  most  suitable  for  a  particu- 
lar road  is  evident.  The  only  way  a  proper  selection  can  be  made 
vithin  a  reasonable  time  is  by  means  of  physical  and  chemical  labora- 
-»ry  tests. 

The  laboratory  is  now  equipped  for  the  testing  of  road  materials  of 
every  description,  as  well  as  cement  and  concrete  for  drains  and  high- 
way bridges. 

?he  large  number  of  samples  received  from  all  parts  of  the  country, 
...Ju^inor  our  island  possessions,  attest  the  value  which  practical  road 
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Investigations  in  the  Sugar  Laboratory. 

Important  investigations  looking  to  improving  the  quantity  and 
quality  of  table  sirups  have  been  made  in  the  sugar  laboi'atory,  and 
critical  studies  have  been  undertaken  of  the  influences  tending  to  pro- 
duce the  maximum  content  of  sugar  in  beets,  melons,  and  other  sugar- 
producing  plants. 

Studies  of  Insecticides. 

Studies  of  the  various  insecticides  in  common  use  in  agriculture 
have  been  conducted  with  the  object  of  determining  the  value  of  their 
constituents.  Since  arsenious  acid  is  one  of  the  most  common  con- 
stituents of  insecticides,  an  investigation  has  been  commenced  to 
determine  the  effect  of  this  body  upon  the  foliage  of  plants  and  to 
ascertain  whether  any  of  the  arsenic  thus  applied  for  insecticidal  pur- 
poses is  found  in  the  food  products  derived  from  the  plants  which 
have  been  thus  treated. 

Study  of  Environment  of  Chemical  Composition  of  Cereals. 

Extensive  collaborative  work  has  been  instituted  with  many  of  the 
agricultural  experiment  stations  for  the  study  of  the  effect  of  environ- 
ment on  chemical  composition  of  wheat  and  other  cereals  and  to  ascer- 
tain the  most  reliable  methods  for  judging  the  quality  of  the  soils 
from  their  chemical  constitution. 

Study  of  Waters  used  in  Irrigation. 

The  study  of  the  character  of  waters  used  in  irrigation,  especially 
in  the  growing  of  rice,  has  been  begun,  to  determine  the  quantity  of 
injurious  salts  which  these  waters  may  contain  and  the  quantities 
of  this  water  which  may  be  safely  used  upon  the  fields. 

EiSTABLISHMENT  OF   NeW   LABORATORIES. 

New  laboratories  have  been  established  to  study  the  effects  of  pre- 
servatives and  other  added  substances  upon  the  health  of  the  consumer, 
with  the  view  of  determining  the  character  and  amount  of  such  sub- 
stances which  may  be  safely  used  in  such  foods  without  injury  to 
public  health. 

A  contract  laboratory  has  also  been  established  for  the  purpose  of 
ascertaining  the  quality  and  quantity  of  materials  purchased  for  the 
Department  of  Agriculture  and  other  Departments  of  the  Govern- 
ment, and  to  establish  specifications  for  such  supplies,  based  on  phys- 
ical and  chemical  properties. 

A  drug  laboratory  has  been  established  also  to  study  the  character, 
standard,  and  adulteration  of  drug  products.  The  larger  portion  of 
the  drugs  in  commerce  are  of  agricultural  and  horticultural  origin,  and 
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the  necessity  of  securing  purity  and  conformity  to  standards  in  articles 
of  this  kind  is  evident.  Dangerous  narcotics  and  poisonous  substances 
should  not  be  indiscriminately  sold,  and  di-ugs  intended  for  ordinary 
therapeutical  purposes  should  conform  to  the  standards  laid  down  by 
competent  authorities. 

Work  for  Other  Departments. 

The  Bureau  of  Chemistry  is  constantly  increasing  the  services  rcn 
dered  to  other  Departments  of  the  Government.  This  is  especially 
true  in  respect  of  its  collaborative  work  with  the  Treasury  Department 
in  controlling  the  polarizations  of  sugars,  and  in  assisting  the  appraisers 
in  the  classification  of  other  imported  articles  where  the  rate  of  duty 
depends  upon  chemical  and  physical  characters. 

Extensive  studies  have  also  been  conducted  for  the  Post-Office 
Department  in  regard  to  the  character  of  canceling  inks  and  stamps 
used  therewith.  Similar  investigations  have  been  conducted  for  the 
Bureau  of  Engi*aving  and  Printing  in  regard  to  colors  used  for  print- 
ing bank  notes,  bonds,  and  other  Government  securities. 

All  of  this  work  is  of  a  nature  which  is  highly  important  to  the  pub- 
lic service,  and  is  conducted  largely  on  agricultural  products. 

DIVISION  OF  ENTOMOIiOGT. 

Work  on  Insects  from  Abroad. 

the  san  jose  scale  and  its  asiatic  ladybird  enemy. 

In  the  report  of  last  year  attention  was  called  to  the  exploration 
which  was  being  conducted  by  the  First  Assistant  Entomologist,  Mr. 
Marlatt,  in  Japan  and  China,  to  discover,  if  possible,  the  native  home 
of  the  San  Jose  scale  {As^yidtotm  perniciosus)^  and  also  to  find  native 
pai*asites  and  enemies  which  might  be  imported  to  control  or  at  least 
check  the  damage  which  is  done  by  this  insect  in  the  deciduous 
orchards  of  this  country.  Mr.  Marlatt's  exploration  of  Japan  demon- 
strated that  the  San  Jose  scale  is  not  a  native  of  that  country,  as  many 
of  our  entomologists  had  supposed,  but,  on  the  contrary,  that  it  had 
come  to  Japan  compai'atively  recently  on  imported  nursery  stock,  and 
been  thus  spread  somewhat  genemlly  over  the  islands  of  the  Japanese 
Empire.  Subsequent  to  the  time  covered  by  the  report  for  1901,  viz, 
'n  the  late  summer  and  fall  of  that  3'ear,  Mr.  Marlatt  extended  his 
;xploi*ations  to  China,  examining  the  <*oast  region  from  Shanghai 
'^'^Hhward  to  Pekin.  The  evidence  f roL*  native  fruits  and  wild  plants 
.  hP.  region  ab^'  ^^'>Vin  anc^  ^onfh  '^  he  Great  Wall  established 
'  y  ciep**!^'  fliQ      I         ..   iifti  ho-  '  .      u-   ^^^  Jose  scale  was  in  this 
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crab  apples,  and  native  pears  grown  in  the  region  indicated  where 
no  foreign  fruit  stock  had  ever  been  introduced.  Fjjrtbermore,  it 
was  found  in  scattering  numbera  everywhere,  just  as  one  would 
expect  in  the  native  home  of  a  pest  of  this  sort  where  it  is  normally 
kept  in  check  by  natural  enemies.  There  can  be  no  doubt  that  at 
last  its  original  home  has  been  located.  It  was  probably  brought 
to  America  many  years  ago  on  imported  Chinese  flowering  peaches 
or  some  other  ornamental  or  flowering  shrub  from  this  region,  hav- 
ing first  appeared  in  the  gardens  of  a  great  importer  of  ornamental 
and  other  plants  in  San  Jose,  Cal.  A  very  interesting  fact  in  connec- 
tion with  this  discoveiy  was  the  finding  in  this  same  region  of  a  lady- 
bird which  preys  on  it  natumlly  and  seems  to  be  the  principal  agent 
in  preventing  its  often  becoming  very  abundant  and  injurious.  This 
IsidyhiTd  {ChilocoTnis  simllis)^  a  European  and  Asiatic  species,  in  China 
feeds  naturally  on  the  San  Jose  scale  and  related  forms,  as  also  on  the 
white  peach  scale,  a  very  troublesome  pest,  which  has  recently  gained 
foothold  in  our  Eastern  and  Southern  States.  .  Sevei*al  shipments  of 
this  beetle  were  made  by  Mr.  Marlatt,  some  from  Japan  and  some 
from  China.  Unfortunately,  all  perished  but  two,  this  mortality 
resulting  from  the  long  confinement  of  the  six  or  seven  weeks'  trip 
from  Asia  and  the  unfavorable  conditions  under  which  they  were  kept 
in  Washington  during  the  winter. 

From  the  two  surviving  individuals  more  than  2,000  beetles  and 
larvae  are  now  on  scale-covered  trees  on  the  Department  grounds.  In 
addition  to  these,  shipments  of  some  thousand  beetles  have  been 
already  made  to  other  points  in  the  East,  a  number  of  experiment 
station  entomologists  having  expressed  a  desire  to  assist  in  the  work 
of  propagating,  distributing,  and  establishing  this  useful  ladybird. 
This  importation  promises  most  flattering  results  at  present.  It  is, 
however,  still  an  experiment,  and  what  the  ultimate  benefit  will  be  can 
only  l)e  determined  after  a  two  or  three  years'  test.  We  hope  to 
establish  this  ladybird  in  this  country  and  to  get  from  it  some  of  the 
good  results,  at  least,  which  it  evidently  accomplishes  in  China  and 
Japan.  It  probably  will  not  render  it  unnecessary  in  the  future  to 
occasionally  spray  or  otherwise  treat  infested  trees  in  commercial 
orchards,  but  it  probably  will  be  of  very  great  assistance  in  keeping 
in  check  the  San  Jose  scale  in  the  thousands  of  gardens  and  small 
orchards  of  individuals  who  have  no  commercial  interest  at  stake  and 
who  would  not,  ordinarily,  take  any  means  to  keep  this  scale  insect 
from  multiplying  on  their  trees,  thus  forming  centers  for  contagion. 

IBIPORTATIONS  OF  OTHER  BENEFICIAL  INSECTS. 

The  preliminaiy  attempts  to  introduce  the  European  enemies  of  the 
gipsy  moth  have  been  continued.     The  difficulties  attending  the  impor- 
tation of  the  predaceous  beetles  from  Europe  to  America  are  Qonsid- 
AGR  X902 Yl 
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erable,  and  to  get  them  established  in  this  country  will  demand  the 
careful  cooperation  of  agents  or  interested  individuals  on  the  other  side. 

The  black  scale  of  the  orange  is  the  most  destructive,  perhaps,  of  all 
the  orange  pests  in  California,  and  the  South  African  parasite  of  this 
scale  insect,  which  we  have  been  endeavoring  to  establish  in  California 
for  the  last  year  or  two,  still  gives  promise  of  ultimately  becoming  a 
fixture  and  doing  the  good  service  in  our  Western  orange  districts 
which  it  now  does  in  South  Africa  and  in  Italy.  The  history  of  this 
importation  was  given  in  my  report  of  last  year.  A  recent  letter 
from  Mr.  Alexander  Craw,  who  is  looking  out  for  this  experiment  in 
California,  reports  that  the  parasite  is  breeding  abundantly.  With  a 
beginning  of  only  two  female  insects  kept  in  captivity,  he  had  sent  out 
to  different  localities  up  to  July  of  this  year  (11)02)  25  colonies. 

The  very  important  European  parasite  of  the  larger  scale  insects 
such  as  the  Lecaniums  and  mealy  bugs  {Erantria  scitnla)  seems  on  the 
way  to  bo  successfully  established  in  California.  It  is  believed  that 
the  introduction  of  this  insect  into  our  citrus  and  olive  districts  will  be 
of  the  greatest  advantage  to  the  growers  of  these  fruits.  With  the 
cooperation  of  Mr.  Craw,  the  horticultural  quarantine  officer,  and  Mr. 
Ehrhorn,  of  Santa  Clara,  these  insects  have  already  been  liberated  in 
Santa  Clara,  Los  Angeles,  and  Niles,  Cal.,  and  the  outcome  of  this 
effort  at  the  introduction  of  a  useful  insect  will  be  watched  with 
interest,  and  the  utmost  care  will  be  taken  to  bring  it  to  a  successful 
issue. 

Another  foreign  insect  promising  great  usefulness  in  a  diflferent 
direction,  imported  during  the  past  year,  is  the  European  ladybird 
{Coccin^Ua  Hejytcinpunctata)  sent  from  Hungary  through  the  kindness 
of  Professor  Sajo.  These  ladybirds  feed  on  plant  lice,  and  should  be 
an  efficient  aid  in  controlling  the  destructive  insects  of  this  class  which 
infest  cotton,  peas,  melons,  and  other  vegetables,  and  the  fruits. 
Some  of  these  insects  have  been  sent  to  Mr.  Ci*aw,  in  California,  where 
they  give  promise  of  becoming  established;  others  to  various  Eastern 
experiment  station  entomologists,  and  they  have  also  been  colonized 
in  the  District  of  Columbia.  Another  ladybird  {Leis  amforinis)^  a 
plant-lice  feeder  also,  was  imported  from  Italy  and  liberated  in  Cali- 
fornia. A  further  importation  of  this  species  may  be  necessary  to 
effect  its  establishment  here. 

This  entomological  work  of  an  international  charac'ter  has  not  been 
altogether  one-sided.  In  other  words,  while  we  have  been  importing 
foreign  insects  and  have  been  receiving  a  good  deal  of  gratuitous  assist- 
ance by  entomologists  al:)road  in  this  work,  we  have  paid  our  debts,  to  a 
certain  extent,  by  sending  to  foreign  countries  some  of  our  beneficial 
insects.  The  extraordinary  success  in  preventing  damage  from  the 
white  scale,  once  a  great  orange  pest  in  California,  by  the  introduc- 
tion of  the  Australian  ladybird,  has  been  duplicated,  as  made  evident 
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n  former  reports,  in  many  foreign  lands,  notably  South  Africa,  Por- 
ugal,  and  Egypt.  During  the  last  year  colonies  were  sent  from  Cali- 
ornia,  at  our  request,  to  Dr.  Antonio  Berlese,  Portici,  Italy,  where 
.his  same  white  scale  had  established  itself.  Recent  reports  indicate 
hat  this  exportation  has  proved  to  be  another  of  the  series  of  suc- 
cesses which  has  attended  this  insect  wherever  it  has  been  sent  to  work 
igainst  its  notable  scale-insect  host.  A  colony  of  this  ladybird  has 
•ecently  been  sent,  by  request  of  the  local  board  of  agriculture,  to 
Papeiti,  Society  Islands.  We  have  also  had  sent,  through  the  kind- 
less  of  Mr.  Craw,  various  beneficial  ladybirds  to  the  Bermuda  Islands 
X)  assist  in  keeping  in  check  the  noxious  scale  insects  occurring  on 
;hose  islands. 

The  South  African  Grasshopper  Fungus. 

The  report  of  last  year  noted  the  beginning  of  an  experiment  to 
letermine  the  effectiveness  of  the  African  grasshopper  fungus  as  a 
neans  of  destroying  various  forms  of  destructive  locusts.  The  experi- 
nent  has  been  continued  the  present  year  and  much  extended,  the 
ntention  being  to  give  this  fungus  a  thorough  and  practical  test  to 
lemonstrate  whether  it  can  really  be  counted  on  as  a  means  of  con- 
rolling  the  locust  or  not.  The  number  of  experimenters  last  year 
luring  the  entire  season  was  223.  During  the  summer  of  1902 
cultures  of  the  fungus  were  sent  to  nearly  1,000  individuals,  not 
Deluding  the  perhaps  even  greater  number  of  cultures  which  have 
)een  locaUy  prepared  by  various  individuals,  and  especially  by  Prof. 
^.  P.  Gillette,  of  the  Colorado  State  Agricultural  College,  who  has 
aken  charge  of  the  culture  preparations  and  their  distribution  in  his 
>tate.  These  cultures  have  been  sent  out  to  25  different  States  and 
Territories.  Results  have  not  yet  been  tabulated,  but  some  successes 
lave  been  reported.  It  now  seems  probable  that  very  great  reliance 
I  not  be  placed  on  this  fungous  disease.  Either  it  does  not  work 
th  our  grasshoppers  as  readily  as  it  does  with  the  South  African 
3ust  or  our  climate  makes  our  species  of  grasshopper  more  resistant 
>r  the  fungus  less  operative. 

The  Fig  Febtilizino  Insect. 

As  a  further  report  of  progress  on  the  introduction  and  establish- 
m  of  the  fig-fertilizing  insect  in  California  referred  to  in  previous 
•<     >rts  and  especially  summarized  in  the  report  for  1901,  it  may  be 

d  for  the  year  1902  that  thousands  of  figs  containing  the  insects  suc- 
j€  ully  withstood  the  winter  climate  of  California,  and  an  unlimited 
imoi  of  fig  insects  was  available  at  the  proper  time  for  caprification 
n  t  (  spring  of  1902,  resulting  in  the  production  of  some  60  tons  of 
5  r  figs  in  the  sole  commercial  orchard  in  existence  at  present, 
of  Mr.  George  C.  Roeding,  at  Fresno.     It  was  further  found  that 

AG»  1902 6 
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the  fi^  insect  successfully  hibernates  at  Niles,  Cal.,  and  there  is  now 
no  longer  any  danger  of  its  dying  out.  In  other  words,  the  entomo- 
logical problem  of  Smyrna  fig  culture  in  America  is  solved,  and  what 
remains  to  be  done  belongs  rather  to  the  domain  of  horticulture, 
namely,  the  introduction  of  more  caprifig  trees,  improvement  in  the 
methods  of  curing  and  drying  the  fruit,  and  the  determination  of  the 
regions  throughout  the  arid  West  suitable  to  the  industry.  The  prac- 
tical success  of  Smyrna  fig  culture  in  California  is  now  only  a  matter 
of  time.  In  a  very  few  years  Smyrna  fig  orchards  will  be  in  bearing 
in  many  places  in  California  and  doubtless  in  other  Western  States 
where  climatic  conditions  are  favorable. 

As  stated  in  the  report  for  1901,  Mr.  Roeding  spent  nearly  a  year 
in  Smyrna  studying  the  methods  of  fig  culture  in  that  country  under 
a  commission  from  this  Department.  Much  valuable  data  was  obtained, 
for  the  most  part  appertaining  to  the  horticultural  side  of  the  problem. 
The  future  of  this  industry,  which  promises  to  be  one  of  the  great 
ones  of  the  arid  region  of  the  West,  becomes  more  promising  every 
year. 

Work  on  the  Mexican  Cotton  Boll  Weevil. 

The  work  on  the  Mexican  cotton  boll  weevil  reported  in  1901  has 
been  continued,  and  has  the  present  season  been  given  a  very  practical 
status  by  means  of  the  specific  appropriation  by  Congress  for  the  pur- 
pose of  $20,000.  A  field  experiment  is  being  conducted  on  two  cotton 
plantations,  one  of  200  and  the  other  of  125  acres,  under  the  control 
and  direct  management  of  the  Entomologist,  to  demonstrate  that  by 
proper  methods  the  damage  from  the  boll  weevil  can  be  so  reduced  as 
not  to  be  a  serious  menace  to  the  production  of  this  important  staple 
in  the  region  in  Texas  already  invaded  by  the  weevil. 

In  spite  of  the  delayed  beginning  this  year,  owing  to  the  late  date 
at  which  the  appropriation  was  available,  the  entomological  side  of 
this  field  experiment  has  been  thoroughly  successful,  and  the  weevil 
has  been  practically  eliminated  from  the  plantations  under  Depart- 
mental control.  The  cotton  season,  however,  in  Texas  has  been  the 
sPiost  disastrous  one  climatically  in  twenty-five  years,  and  this  will 
prevent  the  cotton  yield  on  these  plantations  coming  up  to  the  average, 
the  lessened  yield,  however,  in  no  wise  being  chargeable  to  the  boll 
weevil.  It  is  urged  that  the  means  for  continuing  this  investigation 
be  provided,  as  it  is  one  of  the  very  greatest  importance  for  the  whole 
cotton  industry  of  the  South.  There  can  be  very  little  doubt  but  that 
ultimately  the  Mexican  boll  weevil  will  spread  to  the  adjoining  State 
of  Louisiana,  and  thence  across  the  cotton  belt  east  of  the  Mississippi, 
and  is  capable  of  becoming  one  of  the  most  destructive  insects  in 
America.  If,  on  the  other  hand,  the  Department  can  demonstrate  by 
practical  field  work  that  the  weevil  can  be  controlled,  as  indicated  by 
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the  preliminary  experiment  this  year,  it  will  have  the  eflfect  of  influ- 
encing planters  generally,  in  Texas  and  elsewhere,  to  adopt  the  same 
methods,  and  thus  avoid  much  of  the  loss  which  this  insect  threatens. 

In  this  connection,  reference  may  be  made  to  the  Egyptian  cot- 
ton which,  by  newspaper  report  and  otherwise,  has  been  somewhat 
exploited  as  immune  to  the  boll  weevil.  This  misconception  is  capable 
of  doing  harm,  inasmuch  as  the  Egyptian  cotton  is  leather  more  subject 
to  weevil  damage  than  the  variety  of  cotton  ordinarily  grown  in  Texas. 
In  a  field  of  Egyptian  cotton  near  San  Antonio  practically  every 
square  was  punctured  by  December  12,  and  the  weevils  had  begun 
to  attack  the  bolls,  half  of  which  had  at  that  date  been  destroyed. 
The  fact  that  Egyptian  cotton  seems  to  be  later  in  maturing  than  the 
smaller  American  plant  causes  it  to  be  much  more  liable  to  damage 
by  the  boll  weevil.  The  same  conditions  with  Egyptian  cotton  were 
also  noted  on  another  plantation. 

In  the  fall  of  1902,  after  the  close  of  the  active  field  work  of  the 
season,  the  agent  in  charge  made  some  very  desirable  explorations  in 
Mexico,  more  especially  to  investigate  the  subject  of  natural  enemies. 
Important  biological  and  life  history  studies  have  been  prosecuted  in 
Texas  and  the  present  range  of  the  insect  has  been  carefully  mapped. 

Work  on  the  Codling  Moth  in  the  Northwest. 

The  work  done  on  the  codling  moth  in  the  Northwest  has  been  con- 
tinued with  very  satisfactory  results.  A  detailed  report  of  this  work 
has  been  published.  The  work  the  present  year  has  been  of  a  very 
practical  character,  a  successful  orchard  demonstration  having  been 
conducted  which  showed  that  it  is  possible  to  prevent  much  of  the 
damage  which  is  now  annually  suffered  from  the  codling  moth. 

Work  on  Insects  Damaging  Forests. 

During  the  first  half  of  the  year  several  important  investigations 
were  made  of  forest  insect  depredations  by  Dr.  A.  D.  Hopkins,  of  the 
West  Virginia  experiment  station,  who  was  employed  at  the  request 
of  Mr.  Gifford  Pinchot,  of  the  Bureau  of  Forestry,  as  a  temporary  agent 
of  the  Division  of  Entomology  for  the  purpose.  Great  loss  of  pine  tim- 
ber, to  the  amount  of  more  than  600,000,000  feet  (board  measure)  in 
the  Black  Hills  Forest  Reserve,  has  resulted  from  the  work  of  a  bark- 
beetle  mining  under  the  bark  of  living  trees.  Numerous  facts  have 
been  determined  relative  to  the  life  history  of  this  insect,  and  it  has 
been  possible  to  detail  practical  methods,  the  adoption  of  which  will 
largely  decrease  future  losses.  A  report  of  this  investigation  has  been 
published. 

Another  investigation  was  of  hickory  and  other  forest  trees  near 
Geneseo,  N.  Y.  The  hickories  had  been  killed  by  a  bark  beetle,  the 
damage  having  already  gone  beyond  repair  for  most  of  the  region 
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invaded.  Had  an  earlier  report  of  the  difficulty  been  made  to  the 
office,  a  prompt  application  of  known  methods  of  control  would  have 
prevented  this  loss.  A  special  report  of  this  investigation  will  soon 
be  published.  The  damage  occasioned  by  this  hickory  bark  beetle 
seems  to  be  quite  general  throughout  the  Northern  United  States,  and 
will  receive  considerable  attention  in  the  future,  especially  now  that 
Dr.  Hopkins  has  been  regularly  appointed  to  the  Division  of  Ento- 
mology as  expert  in  forestry  insects.  A  study  of  the  insect  enemies 
of  Eastern,  Southern,  and  Western  pine  forests  has  been  begun  to 
determine,  if  possible,  the  primary  causes  of  the  serious  insect  damage 
now  being  done  to  pine  timber  of  western  North  and  South  Carolina, 
northern  Georgia,  southern  Florida,  the  white  pine  or  silver  pine  of 
the  Pacific  slope,  the  Monterey  pine,  California,  and  the  pines  of 
Arizona  and  Colorado.  The  regions  designated  have  been  given  a 
preliminary  survey  to  determine  existing  conditions,  and  it  is  expected 
that  by  the  close  of  the  next  fiscal  year  it  will  be  possible  to  have  a 
report  ready  for  publication  on  the  principal  pine  insects  of  North 
America,  which  will  include  brief  popular  descriptions  of  the  more 
important  insects,  with  illustrations,  and  recommendations  for  pre- 
venting losses. 

Work  on  Scale  Insects. 

The  important  work  of  the  year  on  scale  insects  has  been  the  inves- 
tigation of  the  San  Jose  scale  in  China  and  Japan,  referred  to  under 
"Work  on  insects  from  abroad."  The  experimental  work  on  the  San 
Jose  scale  at  home  has  been  continued,  and  a  circular  (No.  4:2)  describ- 
ing the  methods  of  controlling  this  insect  has  been  revised  to  include 
the  results  of  the  latest  information  on  methods  of  treatment. 

The  Division  of  Entomology  of  this  Department  is  looked  upon  as  the 
chief  source  of  information  upon  scale  insects,  few  of  the  experiment 
stations  having  collections  or  literature  sufficient  to  enable  the  deter- 
mination of  sj)ecimens;  hence  much  work  is  done  every  year  in  deter- 
mining material  for  station  entomologists  and  for  private  individuals 
throughout  the  country.  In  addition,  many  large  collections  of  scale 
insects  have  been  received  for  study  and  determination  from  foreign 
countries,  notably  from  Australia,  New  Zealand,  the  Bermudas,  and 
Italy. 

In  the  course  of  the  trip  of  exploration  made  by  Jilr.  Marlatt  in  Japan 
and  China,  Java,  and  other  countries  in  the  Orient,  a  particular  study 
vaa  made  of  the  scale  enemies  of  citrus  and  other  fruit  trees,  and  large 
^Uections  of  this  class  of  pests  were  brought  home  from  the  countries 
isited.  The  knowledge  gained  from  this  study  will  be  of  great  prac- 
vi^al  importance.  It  will  acquaint  us  with  the  scale  pests  of  these 
juntries,  whifh  are  being  brought  into  closer  commercial  relations 

'tv   yy  TJr^\fjxr    44^pfo^  ,    ^p — -V^ore  ^Ki'ch  is  dcslrable  because  these 
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insects  are  more  apt  in  the  future  than  in  the  past  to  reach  our  shores 
through  importations  of  fruit  trees  and  ornamental  stock.  The  scale 
insects  of  foreign  countries  are  perhaps  the  most  important  pests  to  be 
considered  in  all  quarantine  and  other  operations  looking  to  the  pro- 
tection of  our  growers  from  foreign  invasions,  since  these  insects  live 
for  the  most  part  attached  to  the  bark  of  trees  and  are  much  more  apt 
to  be  brought  in  with  plants  than  are  other  insects. 

Insects  Injurious  to  Shade  Trees. 

Many  complaints  of  insects  aflfecting  shade  trees  have  been  received 
in  recent  years,  and  among  these  are  seveml  important  foreign  species, 
which  have  been  under  investigation  during  the  year. 

Insects  Injurious  to  Truck  Crops. 

The  studies  already  under  way  on  destructive  insects  affecting  truck 
crops  have  been  actively  followed  up,  and  an  extensive  report  on  the 
principal  insects  that  have  recently  been  injurious  to  vegetable  crops 
has  recently  been  issued.  A  number  of  insects  injurious  to  legu- 
minous food  crops  received  considerable  attention,  and  the  new  facts 
discovered  in  the  life  histories  of  some  of  them  are  of  value  in  sug- 
jxesting  means  of  control. 

Work  on  Insects  Injurious  to  Stored  Products. 

Certain  insects  of  this  class  are  increasing  their  ravages.  The 
Mediterranean  flour  moth,  which  is  the  most  troublesome  of  all  insects 
that  are  harmful  in  flouring  mills,  was  reported  as  injurious  in  mills 
in  new  localities  in  California,  and  in  Michigan,  Wisconsin,  and  Min- 
nesota. The  Angoumois  grain  moth  has  also  increased  in  injuriousness 
in  a  number  of  States,  particularly  northward  and  in  California. 

The  cigarette  beetle  has  been  very  destructive  during  the  past 
season.  Thorough  investigations  were  conducted  with  a  view  to  find 
a  remedy  for  this  pest,  and  much  of  value  was  learned  and  published. 

An  exotic  cabinet  beetle  did  much  injury  to  silk  in  New  Jersey  and 
to  domestic  tanned  leather  in  New  York  City,  its  introduction  being 
traceable  to  the  introduction  of  foreign  hides.  In  the  treatment  of 
the  insects  which  affect  stored  products,  recent  experiments  with 
hydrocyanic- acid  gas  indicate  that  this  remedy  may,  in  course  of 
time,  be  found  more  valuable  than  the  bisulphide  of  carbon  usually 
employed  in  the  treatment  of  many  such  insects. 

Work  on  Insects  in  their  Direct  Relation  to  the  Health  of  Man. 

Insects  as  conveyers  of  disease  to  human  beings  have  been  the  sub- 
ject of  special  research  by  the  Entomologist  for  the  past  three  years. 
A  popular  article  on  this  topic  was  published  in  the  Yearbook  for 
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1901,  and  has  since  been  reprinted  in  more  popular  form.  During 
the  past  summer  many  inquiries  have  been  received  requesting  infor- 
mation and  advice  on  the  subject  of  mosquito  and  fly  control,  and  these 
have  been  answered  by  the  publication  in  question  and  by  specific 
advice.  This  investigation  is  being  actively  prosecuted;  the  field  i^j 
a  very  large  one  and  of  the  greatest  importance.  While  perhaps  the 
principal  insects  responsible  for  the  transmission  of  disease  have 
received  study,  there  remains  very  much  yet  to  be  learned  of  them, 
and,  furthermore,  the  Entomologist  is  in  frequent  receipt  of  new 
material  from  this  and  other  countries,  and  is  constantly  discovering 
new  facts  bearing  on  this  general  problem. 

Unclassified  Work  on  Injurious  Insects. 

During  the  fiscal  year  investigations  were  taken  up  on  supposed 
insect  damage  to  cocoanut  and  other  palms  in  Cuba,  Florida,  and  in 
British  Hondui-as.  An  article  on  the  principal  insects  which  act  as 
disseminator-s  of  the  trouble  locallv  termed  "  fever,"  and  due  to  a 
fungous  disease,  includes  suggestions  for  methods  of  prevention  of  the 
dissemination  of  the  disease. 

Insect  Determinations. 

An  important  line  of  work  is  the  identification  and  maintenance  of 
records  of  the  habits  of  injurious  insects  received  from  correspondents, 
field  agents,  and  others  to  serve  as  a  basis  for  determining  the  best 
means  of  controlling  them.  During  the  fiscal  year  226  species  not 
hitherto  studied  at  this  Department  received  more  or  less  attention, 
and  the  catalogue  number  of  biological  series  thus  studied  now  reaches 
9,667. 

The  time  of  two  expert  assistant  entomologists  and  several  minor 
assistants  and  aids  is  devoted  to  the  preparation  of  material  for  per- 
manent storage  in  the  United  States  National  Museum,  for  exchange 
with  other  institutions,  and  for  illustration  and  description. 

Experimental  Work  with  Insecticides. 

During  the  year  a  considerable  number  of  experiments  with  insecti- 
cides and  other  methods  of  controlling  insect  depredations  have  been 
conducted.  A  great  many  insecticide  substances  are  constantly  being 
advertised,  and  many  of  them  are  sent  to[the  Entomologist  for  experi- 
mental examination  and  test  either  from  purchasers  or  the  manufac- 
turers. Most  of  these  are  of  very  little  value,  or  are  combinations  of 
old  and  well-known  insecticide  substances,  sold,  however,  as  a  rule, 
under  their  new  form  at  many  times  their  real  cost.  The  assistance 
of  the  Chemist  has  been  invoked  to  deteraiine  the  composition  of  these 
substances,  and  he  has  recently  established  a  special  section  for  insec- 
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ticide  analysis  and  investigation  in  cooperation  with  the  Division  of 
Entomology. 

To  determine  the  feasibility  of  eradicating  household  insects  by 
fumigation  with  hydrocyanic-acid  gas  several  valuable  experimental 
operations  have  been  conducted,  with  the  result  of  the  establishment 
of  the  complete  practicability  of  disinfecting  houses  by  this  means. 
This  poisonous  gas  can  be  used  without  risk  to  human  life  if  the  oper- 
ation is  carried  on  with  proper  precautions,  but  no  one  is  advised  to 
undertake  it  without  having  fully  acquainted  himself  with  the  steps 
in  the  process  as  indicated  in  Circular  No.  46  of  the  Entomologist's 
office. 

Silk  Investigations.  ^ 

The  silk  investigations  authorized  by  the  last  Congress  have  been 
placed  in  the  charge  of  the  Entomologist.  Miss  Henrietta  A.  Kelly 
has  been  employed  as  special  agent  in  silk  culture  in  the  South,  and  is 
charged  with  the  preparation  of  a  manual  of  instructions  which  it  is 
expected  will  be  ready  for  publication  and  distribution  this  fall.  She 
will  also  look  over  the  ground  and  select  suitable  locations  for  model 
silk  plantations  and  rearing  establishments  which  may  serve  as  schools 
of  instruction  where  interested  persons  and  others  may  come  and 
acquire  familiarity  with  all  the  steps  in  the  care  of  caterpillars  and  the 
handling  of  cocoons.  The  Entomologist,  Dr.  Howard,  during  the 
summer  made  a  careful  examination  of  the  silk  industry  of  southern 
France  and  of  Italy,  studying  especially  the  methods  of  reeling  silk  and 
silk  manufacturing  establishments,  mulberry  culture,  and  breeding 
methods.  He  has  also  arranged  for  the  purchase  of  ''seed"  or  silk- 
worm eggs  which  can  be  relied  upon  as  free  from  disease,  and  has 
negotiated  for  the  impoi-tation  of  desirable  mulberry  stock.  It  is  the 
intention  to  follow  up  this  investigation  by  establishing  experimental 
stations  in  the  South,  by  cooperative  work  with  some  of  the  agricul- 
tural experiment  stations  which  have  expressed  the  wish  to  assist  us 
in  the  investigation  of  silk  culture,  and  also  to  establish  at  some  suita- 
ble point  a  practicable  reeling  plant  so  that  the  silk  cocoons  produced 
in  small  quantities  may  be  purchased  and  reeled  and  the  product 
marketed. 

Apicultural  Investigations. 

In  apiculture  the  work  has  included  an  importation  of  select  breed- 
ing queens  from  Italy  and  smaller  importations  from  Austria  and 
Cyprus.  These  were  forwarded  t©  experiment  stations  and  to  bee 
raisers  in  diflferent  sections  of  the  country.  Very  favorable  reports 
from  these  queens  have  been  received,  notably  from  southern  Califor- 
nia, where,  it  was  stated,  while  black  bees  were  doing  nothing,  the 
Cyprians  from  the  Department  importation  gathered  a  fair  crop, 
doable  the  yield  also  of  the  best  Italians.     Various  crosses  were  made 
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between  these  races  and  some  promising  strains  secured,  one  result 
being  that  the  irritability  of  some  excellent  honey  gatherers  can  be 
modified  by  using  males  of  gentler  races  in  the  crosses. 

DIVISION  OF  BIOLOGICAI.  SURVEY* 

The  Biological  Survey  is  charged  by  Congress  with  three  distinct 
lines  of  investigation,  each  of  which  is  organized  as  an  independent 
section  of  coordinate  value  with  the  ordinary  Departmental  division. 
The  first,  or  Biological  Survey  proper,  studies  the  geographical  dis- 
tribution of  mammals,  birds,  and  plants  with  reference  to  the  climatic 
factors  governing  distribution,  and  from  this  study  prepares  maps 
showing  the  boundaries  of  the  natural  life  zones  and  crop  belts  of  the 
country;  the  second,  or  Section  of  Economic  Ornithology,  studies  the 
food  and  food  habits  of  birds  with  relation  to  agriculture  and  horti- 
culture; the  third  deals  with  matters  of  game  preservation  and  intro- 
duction. 

Biological  Survey. 

California  and  Texas,  owing  to  their  great  size,  the  diversity  and 
commercial  value  of  their  agricultural  products,  and  their  promise  of 
far  greater  development  in  future,  have  unusual  claims  on  the  Bio- 
logical Survey.  In  California  the  work  is  peculiarly  difficult  by  rea- 
son of  the  extraordinary  diversity  of  the  topography  and  climatic 
conditions.  Not  only  are  there  torrid  valleys  below  the  level  of  the 
sea,  and  alpine  summits  towering  to  elevations  above  the  limit  of  plant 
growth;  there  arc  also  areas  of  excessive  humidity,  of  frequent  fogs 
and  heavv  rainfall,  and  areas  of  excessive  ariditv,  hotter  and  drier 
than  the  Sahara,  where  perpetual  sunshin6  is  the  rule  and  years  some- 
times pass  without  rain. 

Owing  to  the  trend  of  the  principal  mountains  and  the  influence  of 
the  coast  fogs,  the  zones  run  in  the  main  north  and  south  instead  of 
east  and  west.    Some  of  the  large  interior  valleys,  notably  the  Salinas, 
act  as  flues  through  which  a  great  volume  of  fog  flows  daily  at  certain 
seasons,  lowering  the  temperature  and  increasing  the  humidity  for  a 
distance  of  75  miles  or  more.     These  great  rivers  of  fog  cut  oflf  the 
sun,  lower  the  temperature,  and  increase  the  humidity,  and  by  over- 
flowing through  canyons  and  side  valle3-s  also  reach  and  exert  their 
influence  in  numerous  tributary  valleys  and  basins,  some  of  which  lie 
^^.tween  the  main  fog  river  and  the  coast.     In  these  cases  the  usual 
v/.iditions  are  reversed,  for  ordinarily  the  valleys  of  the  coast  ranges 
n  retreating  from  the  sea  toward  the  interior  receive  less  and  less  fog 
md  more  and  more  heat  and  sunshine.     Each  valley  and  each  moun- 
♦^ain  slope  therefore  has  its  own  climatic  individuality  and  its  own 
.,00/v-  V  or  adaptability  for  particular  agricultural  and  horticultural 
it^^c  ,r^  oonl  onougr^  ^^    'npi^ss.  cheiTics,  and  the  sugar  beet; 
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others  warm  enough  for  almonds,  raisin  grapes,  and  citrus  fruits. 
And  in  the  case  of  some  of  those  in  which  the  same  crops  may  be  cul- 
tivated with  equal  success,  these  crops  mature  at  widely  different  dates. 
Thus  oranges  ripen  in  southern  California  from  January  to  April;  on 
the  Santa  Barbara  plain,  in  July  and  August;  at  Oroville,  in  November 
and  December.  Similarly,  peaches  mature  at  different  points  in  north- 
ern California  from  May  to  September,  and  in  Los  Angeles  as  late  as 
November.  Cherries  are  ready  for  market  in  Vaca  Valley  in  March 
and  April,  while  in  neighboring  valleys  they  do  not  ripen  until  May 
and  June.  The  great  commercial  importance  of  these  differences  in 
time  of  ripening  of  fruits  is  obvious. 

The  native  fauna  and  flora  of  a  region  afford  a  suggestion  as  to  its 
climatic  peculiarities  and  agricultural  possibilities,  assisting  one  to  con- 
clude what  farm  crops  and  varieties  of  fruit  will  or  will  not  be  likely 
to  succeed  in  a  particular  place.  The  Biological  Survey  is  making  a 
critical  study  of  this  subject,  and  is  engaged  in  the  preparation  of  maps 
showing  the  natural  distribution  of  the  f  aunal  and  floral  areas  and  con- 
sequent courses  of  the  crop  belts,  and  is  also  preparing  lists  of  the  par- 
ticular kinds  and  varieties  of  crops  and  fruits  likely  to  succeed  in  each. 
The  labor  of  tracing  the  zone  boundaries  in  California  is  one  of  infinite 
detail,  and  is  rendered  still  more  diflScult  by  the  absence  of  accurate 
topographic  base  maps,  except  of  the  areas  already  mapped  by  the 
United  States  Geological  Survey. 

In  addition  to  the  work  in  California  and  Texas,  some  field  work 
has  been  done  in  Montana,  the  Dakotas,  Nebraska,  Kansas,  Indian  Ter- 
ritory, New  Mexico,  Mexico,  and  Canada. 

THE   PRAIRIE   DOG   SCOURGE. 

The  extension  of  ranching  on  the  Great  Plains  has  led  to  serious, 
widespread,  and  reiterated  complaints  of  steadily  increasing  losses 
from  the  depredations  of  prairie  dogs.  The  increase  in  these  pests  is 
the  natural  result  of  the  destruction  of  their  enemies,  chiefly  coyotes 
and  the  larger  hawks.  Assistants  were  sent  to  various  points  in  the 
afflicted  area,  from  Montana  to  Texas,  and  much  information  was  col- 
lected. As  a  result  a  circular  of  directions  for  the  destruction  of 
prairie  dogs  has  been  published,  and  an  article  on  the  subject  was  con- 
tributed to  the  Yearbook  for  1901. 

Section  of  Ikx^NOMic  Ornithology. 

During  the  year  field  work  on  the  food  habits  of  birds  has  been 
carried  on  in  California  and  Maryland,  and  the  stomachs  of  considera- 
bly more  than  2,000  birds  have  been  examined  in  the  laboratory.  Of 
these,  1,000  were  of  the  game  birds,  600  of  sparrows,  and  the  remain- 
der distributed  among  other  groups  of  economic  value.     A  bulletin  on 
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the  food  of  sparrows  has  been  published,  one  on  the  food  of  game 
birds  is  well  advanced,  and  one  including  the  results  of  an  extended 
economic  study  of  birds  on  a  Maryland  farm  has  gone  to  press. 

For  many  years  California  fruit  growers  have  complained  of  the 
destruction  of  buds  and  fruit  by  birds.  In  order  to  gain  definite 
knowledge  on  this  subject,  the  chief  of  the  section  was  sent  to  Califor- 
nia, where  he  spent  several  months  studying  the  food  habits  of  birds 
in  the  great  fruit-growing  districts.  Besides  observing  the  food 
habits  and  collecting  the  stomachs  of  birds  killed  in  the  fruit  trees,  he 
noted  and  collected  the  kinds  of  wild  fruits  and  seeds,  and  also  the 
insects  found  in  the  immediate  neighborhood  of  the  orchards,  for  aid 
in  identifying  the  stomach  contents  of  the  birds. 

Section  of  Game  Protection  and  Presebvation. 

Work  under  the  Lacey  Act  has  been  continued  along  three  prin- 
cipal lines:  (1)  Publication  of  information  on  game  protection;  (2) 
improvement  in  the  inspection  service  guarding  the  importation 
of  foreign  birds  and  mammals ;  (3)  cooperation  in  restricting  illegal 
interstate  shipment  of  game. 

Compilations  and  synopses  of  game  laws  have  been  issued  and 
widely  distributed,  and  are  in  constant  demand.  Among  the  most 
popular  and  useful  of  these  are  digests  of  the  game  laws  and  of  the 
laws  protecting  nongame  birds  for  the  current  year.  An  annual 
directory  of  State  officials  and  organizations  dealing  with  matters  of 
game  protection  was  also  published. 

During  the  year  287  permits  were  issued  for  the  entry  of  about  200 
mammals  and  50,000  birds.  The  imported  birds  may  be  classed  under 
two  heads — game  birds  introduced  for  propagation  and  birds  bought 
to  supply  the  ti'ade  in  cage  birds.  The  latter  greatly  exceed  the 
former  in  number.  The  inspection  service,  which  now  includes  the 
principal  ports  of  entry  of  both  coasts,  and  also  Honolulu,  Hawaii,  is 
now  maintained  by  fees  paid  by  the  importers.  Importers  complain 
of  this,  and  the  Department  would  be  glad  to  place  the  inspection 
service  on  a  permanent  basis  should  Congress  make  the  necessary 
appropriatimi.  By  strict  economy  the  service  could  be  maintained  at 
the  three  most  important  ports  of  entry  at  a  total  cost  of  $1,000  per 
annum. 

DIVISION  OF  STATISTICS. 

1  lie  work  of  the  Division  of  Statistics  has  been  continued  on  the  usual 
ines.  With  a  view  to  further  improving  its  crop-reporting  service  two 
additional  field  agents  have  been  appointed,  and  the  statistical  expert 
has  for  some  years  had  charge  of  the  crop  statistics  of  foreign 
•  ••cries  o^  npp^^i'ng  with  ^he  United  S^^^^^es  has  been  sent  to  London, 
.  *  ^<'       'i^'*       ^'^   '«   '^     '^'^^^    r^r^'*}    ^lijt   the  statistical  offices  of 
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the  different  European  Governments,  whose  reports,  alon^  with  the 
most  authoritative  commercial  intelligence  of  interest  to  American 
a^culturists,  he  transmits  to  Washington  by  mail  or  cable  from  time 
to  time. 

In  cooperation  with  the  State  Agricultural  College  of  Minnesota  a 
statistical  investigation  is  being  conducted  by  the  Division  of  Statistics 
into  methods  of  farming,  the  results  of  which  will  have  an  important 
bearing  on  such  questions  as  the  relative  profitableness  of  crops,  the 
economical  utilization  of  farm  labor,  etc. 

The  work  of  this  Division  will  shortly  form  the  subject  of  a  special 
report  to  Congress. 

OFFICE  OF  EXFERIMEXT  STATIONS. 

Development  of  the  Work  of  the  Office. 

The  functions  of  the  Office  of  Experiment  Stationr.  nave  been 
enlarged  in  several  directions  during  the  past  year,  and  the  enterprises 
previously  in  its  charge  have  become  more  extensive.  Especial  eflforts 
have  been  made  to  aid  the  movement  for  the  strengthening  of  agri- 
cultural education  and  research  through  the  more  definite  fomiulation 
of  agricultui'al  science  and  the  more  thorough  training  of  agricultural 
experts.  For  this  purpose  the  work  of  this  OflSce,  in  connection  with 
the  Graduate  School  of  Agriculture,  as  described  elsewhere  in  this 
report,  has  proved  to  be  unusually  successful  and  effective.  Attempts 
have  also  been  made  to  call  the  attention  of  the  agricultural  public 
and  the  managers  of  educational  systems  to  the  great  desirability  of 
making  agricultural  subjects  a  part  of  the  curriculum  of  secondary  and 
elementary  schools.  The  development  of  the  farmers'  institutes  as 
effective  agencies  for  the  dissemination  of  the  results  of  the  work  of 
this  Department  and  the  experiment  stations  has  also  received  atten- 
tion. The  agricultural  experiment  stations  under  the  direct  manage- 
ment of  this  OflSce  in  Alaska,  Hawaii,  and  Porto  Rico  have  been  put 
upon  a  firm  basis,  and  much  progress  has  been  made  in  developing 
useful  lines  of  work  in  these  regions. 

The  OflBce  has  been  brought  into  closer  relations  with  the  institu- 
tions for  agricultural  research  in  foreign  countries  through  work 
involved  in  the  preparation  of  a  bulletin  setting  forth  the  organization, 
resources,  and  lines  of  work  of  these  institutions.  By  this  means  our 
knowledge  of  these  foreign  institutions  has  been  greatly  broadened, 
and  it  will  be  more  feasible  hereafter  to  secure  definite  information 
regarding  their  work  which  will  be  useful  to  similar  institutions  in 
this  country.  Both  the  legal  and  engineering  features  of  the  irri- 
gation investigations  have  been  enlarged,  and  a  beginning  has  been 
made  of  investigations  in  other  lines  of  agricultural  engineering  which 
have  hitherto  been  neglected  by  this  Department.     Improvements 
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have  been  made  in  the  apparatus  and  methods  for  nutrition  investiga- 
tions. The  results  of  these  investigations  have  been  more  effectively 
brought  to  the  attention  of  teachers  of  physiology  and  domestic 
science,  and  beginnings  have  been  made  of  what  it  is  hoped  may 
develop  a  systematic  study  of  dietaries  in  public  institutions. 

With  the  expansion  of  its  work  the  amount  of  useful  material  pre- 
pared for  publication  in  this  OflSce  has  materially  increased.  Special 
efforts  have  been  made  during  the  past  year  to  publish  this  material 
in  forms  which  will  contribute  to  its  effective  and  economical  distri- 
bution. The  performance  of  duties  growing  out  of  the  relations  of 
the  Department  with  the  Civil  Service  Commission  has  also  involved 
considerable  work.  With  the  constant  and  rapid  growth  of  the  system 
of  agricultural  education  and  research  in  this  and  other  countries  the 
general  business  of  the  Office  in  its  relations  with  outside  institutions 
is  necessarily  enlarged  from  year  to  year. 

Progress  of  the  Experiment  Stations. 

The  feature  of  the  progress  of  agricultural  institutions  in  this 
country  which  has  attracted  most  attention  during  the  past  year  is  the 
rapid  increase  in  the  public  interest  in  these  institutions.  This  is 
shown  in  the  increase  in  the  number  of  students  in  agricultural  col- 
leges and  schools,  in  the  larger  attendance  at  the  farmers'  institutes, 
in  the  enlarged  correspondence  and  mailing  lists  of  the  stations,  In  the 
increased  demand  for  trained  workers  in  agricultural  and  other  busi- 
ness enterprises  requiring  scientific  and  expert  knowledge  and  skill 
for  their  most  successful  management,  and  in  the  wider  space  given 
to  agricultural  education  and  research  in  agricultural  and  other 
journals. 

During  the  year  a  number  of  new  institutions  for  investigations  in 
agriculture  have  been  established  in  different  States.  The  State  legis- 
latures have  continued  to  be  very  liberal  with  the  agricultural  colleges 
and  experiment  stations.  Over  half  a  million  dollars  annually  are  now 
contributed  by  the  States  to  the  maintenance  of  the  experiment 
stations. 

Evidences  of  the  influence  of  station  work  in  improving  agricultural 
practice  and  benefiting  the  farming  interests  of  the  country  continue 
to  multiply.  This  influence  is  felt  in  all  of  the  various  phases  of  agri- 
cultural operations.  It  is  possible  here  to  briefly  refer  to  only  a  few 
-ecent  examples  of  the  practical  benefits  which  are  being  derived  from 
investigations  by  the  experiment  stations. 

''he  origination  and  introduction  of  improved  varieties  of  cereals 
*:niough  the  agency  of  the  stations  of  the  grain-grovdng  region,  coop- 
erating with  this  Department,  is  resulting  in  a  vast  increase  of  the 
,  im  producing  capacity  of  the  country.  As  an  illustration  of  this 
^  '•itpr  "-imt  «  'wp*^^^    ^^  r^*^t<:  imported  by  the  Department  and 


*  ^  mr*.\ 
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tested  and  improved  by  the  Wisconsin  station,  among  others,  has  been 
widely  distributed  and  grown,  with  results  which  indicate  that  its  gen- 
eral introduction  will  be  followed  by  an  average  increase  of  yield  which 
may  be  safely  estimated  at  from  3  to  5  bushels  per  acre.  As  the  acre- 
age of  oats  in  Wisconsin  alone  in  1901  was,  according  to  our  statis- 
tician, 2,2^,288,  producing  66,647,381  bushels,  worth  $25,992,479,  this 
would  mean  a  gain  to  the  farmers  of  Wisconsin  annually  of  from 
1^2,400,000  to  $4,400,000  on  the  oat  crop  alone. 

Marked  improvement  in  the  yield  and  quality  of  wheat  in  the  North- 
western States  is  resulting  from  the  distribution  of  improved  varieties 
originated  by  the  Minnesota  station.  One  of  the  results  of  the  work  of 
the  Illinois  station  on  the  breeding  of  corn  has  been  the  formation  of  the 
Illinois  Seed  Corn  Breeders'  Association,  a  chartered  organization,  with 
a  limited  membership  of  reputable  and  well-known  corn  growers, 
pledged  to  select  and  grow  their  seed  corn  according  to  definite  rules 
formulated  by  the  station  and  to  sell  only  their  own  crop.  The  suc- 
cess of  this  enterprise  has  been  phenomenal.  All  of  the  available  sup- 
ply of  the  improved  seed  is  rapidly  disposed  of  to  farmers  and  much 
of  it  is  engaged  in  advance.  The  work  of  this  station  on  corn  is  prov- 
ing to  be  far-reaching  in  it««  results,  not  only  in  improving  the  genei'al 
quality  of  seed  corn,  but  in  inducing  practical  men  to  undertake 
breeding  for  special  qualities — for  protein,  for  oil,  or  for  starch — 
which  the  station  has  demonstmted  to  be  entirely  feasible.  The  influ- 
ence of  station  investigations  is  also  being  widely  exerted  in  the  grain- 
growing  region  in  the  introduction  of  rotations  to  conserve  soil  fertility 
in  place  of  the  exhaustive  system  of  continuous  grain  cropping  here- 
tofore generally  followed. 

The  beneficial  effe(^ts  of  the  work  of  the  stjitions  in  the  older  States 
on  fertilizers  are  becoming  every  year  more  api)arent  in  the  economical 
purchase  and  intelligent  use  of  fertilizers  by  farmers.  For  example, 
as  a  direct  result  of  the  investigations  and  advice  of  the  New  Jersey 
station,  organizations  of  farmers  have  been  formed  in  the  truck-grow- 
ing districts  of  that  State  for  the  purchase  of  unmixed  fertilizing  materi- 
als, thus  eflfecting  a  saving  of  from  25  to  40  per  c(Mit  in  the  cost  of 
their  fertilizers,  and  at  the  same  time  securing  better  results  as  regards 
earliness,  yield,  and  quality  of  product. 

The  recent  introduction  into  a  number  of  States  of  a  system  of 
inspection  by  the  stations  of  feeding  stuffs,  similar  to  that  which  has 
l)een  in  force  for  some  time  for  fertilizers,  furnishes  a  verv  effective 
means  of  protecting  farmers  against  fraud  and  of  inculcating  correct 
ideas  regarding  feeds  and  feeding.  It  is  encouraging  to  note  that  in 
many  States  farmers  are  now  following  very  closely  the  advice  of  the 
stations  regarding  the  purchase  of  concenti*ated  feeds  and  the  balancing 
of  rations  made  from  home-grown  products. 

The  rapid  extension  of  the  rational   use  of   silage  and   the  very 
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general  adoption  of  the  round  forra  of  silo  is  directly  ti*aceable  to 
experiment  station  influence. 

Through  the  eflfoi-ts  of  the  Department  and  the  stations,  the  applica- 
tion of  insecticides  and  fungicides  as  means  of  protection  against 
injurious  insects  and  plant  diseases  has  become  almost  universal,  and 
the  benefits  and  profits  resulting  from  the  practice'  are  no  longer 
questioned.  Striking  evidence  of  the  readiness  with  which  farmers 
and  fruit  growers  will  now  adopt  promising  means  of  plant  protection 
is  furnished  by  the  fact  that  the  method  of  formaldehyde  treatment  of 
smut  of  oats,  proposed  by  one  of  the  stations,  was  almost  immediately 
put  into  use  by  over  26,000  farmers  in  the  State  of  Wisconsin  alone, 
with  the  prospect  that  the  number  using  the  method  will  be  vastly 
increased  the  next  year.  As  the  estimated  loss  from  oat  smut  in  Wis- 
consin varies  from  $3,000,000  to  $7,000,000  annually,  according  to  the 
season  and  other  conditions,  the  value  of  an  eflfective  means  of  preven- 
tion of  the  disease  can  be  readilv  estimated. 

The  Utah  station  has  achieved  notable  success  in  its  study  of  the 
extent  to  which  dry  farming,  that  is,  farming  on  lands  in  the  arid 
region  which  can  not  be  irrigated,  may  be  practiced  with  profit  and  the 
conditions  necessary  to  success.  This  work  is  bearing,  fruit  in  the 
rapid  extension  on  a  safe  basis  of  what  has  heretofore  been  a  very 
precarious  system. 

So  rapidly  has  the  demand  for  the  services  of  agricultuml  experts 
spread  in  different  directions  that  the  workers  in  this  service  have  in 
many  instjinces  been  overworked,  or,  at  least,  have  been  forced  to  dis- 
sipate their  energies  in  attempts  to  cover  too  many  fields.  There  is, 
therefore,  a  most  urgent  necessity  that  the  number  of  workers  in  our 
agricultural  institutions  should  be  increased  so  as  to  permit  proper 
specialization  of  work.  The  station  investigators  must  be  relieved  of 
teaching,  lecturing  at  farmers'  institutes,  and  other  services,  which, 
while  important  in  themselves,  distract  their  attention,  dissipate  their 
energies,  and  seriously  hinder  the  progress  of  effective  investigations. 

It  will  be  of  little  use  to  construct  expensive  laboratories  and  equip 
them  with  elabonito  apparatus  unless  they  are  manned  with  first-class 
investigators.  There  is  nothing  new  in  this  proposition,  but  the 
progress  of  agricultural  institutions  in  this  country  in  recent  years 
makes  it  imperative  that  the  work  of  the  experiment  stations  and 
of  this  Department  as  the  source  of  new  knowledge  on  agricultural 
problems  should  be  raised  to  the  highest  grade  and  kept  there.  The 
wider  the  work  of  the  agricultuml  colleges,  schools,  farmers'  institutes, 
and  other  agencies  for  the  education  of  our  rural  population  becomes 
the  more  important  is  it  that  the  institutions  of  research  in  agriculture 
should  be  the  best  that  human  wisdom  can  devise.  It  is  now  necessary 
to  insist  on  this  more  strongly  than  ever  before,  and  it  will  be  neces- 
sary to  reiterate  it  until  the  managers  of  agricultural  institutions  and 
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the  friends  of  agricultural  progress  accept  this  principle  in  practice  as 
well  as  in  theory.  Under  present  conditions  a  large  number  of  the 
experiment-station  workers  are  attempting  too  many  diflferent  kinds  of 
work,  and  the  progress  of  the  station  is  seriously  hindered  from  this 
cause. 

One  result  of  the  lack  of  a  sufficient  number  of  well-trained  and 
experienced  workers  in  our  agricultural  institutions  is  that  the  best 
men  are  constantly  being  shifted  from  one  institution  to  another  or 
are  departing  to  outside  enterprises  offering  larger  salaries  and  other 
attractions.  The  past  year  has  witnessed  an  unusually  large  number 
of  such  changes  in  the  personnel  of  the  experiment  stations.  This  is 
a  very  serious  matter,  since  the  time  element  in  the  conduct  of  agri- 
cultural investigations  is  an  important  one.  Until  the  tenure  of  office 
in  our  stations  is  much  more  stable  than  at  present  we  must  expect 
that  there  will  be  much  waste  of  work  and  funds  in  incomplete  investi- 
gations due  to  the  frequent  shifting  of  the  officers  in  charge.  There 
is  also  need  of  increased  funds  for  the  general  expenses  connected  with 
agricultural  investigations. 

Cooperation  of  the  Stations  with  the  Department. 

jJuring  the  past  year  many  cooperative  enterprises  between  the  differ- 
ent Bureaus  and  Divisions  of  this  Department  and  the  experiment 
stations  have  been  continued  and  contracts  have  been  made  for  a 
considerable  number  of  new  investigations  on  this  plan.  In  order  to  more 
clearly  define  the  conditions  under  which  such  cooperative  arrange- 
ments should  be  made  a  plan  was  formulated  for  conducting  this  work 
and  transmitted  to  the  directors  of  stations  as  well  as  to  the  chiefs  of 
Bureaus  and  Divisions  of  the  Department.  This  has  cleared  away  some 
difficulties  hitherto  attending  arrangements  with  the  stations,  and 
especially  has  defined  the  responsibilities  of  both  the  Department  and 
stations  in  such  enterprises. 

The  work  undertaken  conjointly  with  the  stations  is  of  the  most 
varied  character,  but  under  the  system  devised  there  is  no  friction, 
and  it  is  believed  that  much  good  will  result  to  both  the  Department 
and  the  stations  by  this  close  union  of  interests.  In  all  cases  the  gen- 
eral policy  is  to  bring  about  a  definite  and  clear  understanding  regard- 
ing the  responsibilities  of  the  Department  and  the  stations,  and  when 
this  is  accomplished  the  carrying  out  of  the  details  is  a  comparativel}^ 
simple  matter.  The  Department  is  not  concerned  with  local  State 
problems,  but  there  are  questions  not  bounded  by  State  lines  which 
the  Department  can  take  up,  and  which,  with  the  cooperation  of  one 
or  more  stations,  should  be  earnestly  investigated.  In  this  way  the 
Department  becomes  the  medium  for  the  combining  of  interests  in  a 
way  that  will  be  helpful  to  all. 
AGR  1902 vn 
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Graduate  School  of  Agriculture. 

A  new  enterprise  in  agricultural  education  has  been  inaugurated  by 
the  establishment  of  the  Graduate  School  of  Agriculture,  which  held 
a  four  weeks'  session  during  the  month  of  July,  1902,  at  the  Ohio 
State  University,  Columbus,  Ohio.  The  plan  for  this  school  was 
originated  by  Prof.  Thomas  F.  Hunt,  dean  of  the  college  of  agricul- 
ture and  domestic  science  of  the  Ohio  State  University,  the  purpose 
being  to  establish  a  school  for  advanced  students  of  agriculture  at 
which  leading  teachers  and  investigators  of  the  agricultural  cx)llege8 
and  experiment  stations  and  this  Department  should  present  in  some 
regular  way  summaries  of  the  recent  progress  of  agricultural  science, 
illustrate  improved  methods  of  teaching  agricultural  subjects,  and 
afford  a  somewhat  extended  opportunity  for  the  discussion  of  live 
topics  drawn  from  the  rapidly  advancing  science  of  agriculture.  This 
idea  received  the  cordial  support  of  President  Thompson  of  the  Ohio 
State  University,  and  on  the  recommendations  of  these  two  men  the 
board  of  trustees  of  the  university  voted  to  establish  such  a  school  and 
generously  made  provision  for  the  financial  support  of  its  first  session. 

The  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations  at  its  convention  in  1901  favored  the  plan  for  the  school  and 
voted  that,  if  the  success  of  the  first  session  seemed  to  justify  its  con- 
tinutinco,  it  be  made  a  cooperative  enterprise  under  the  control  of  the 
association.  Believing  this  movement  to  be  in  line  with  the  objects 
for  which  this  Department  was  created,  I  gave  it  my  cordial  approval, 
and  on  my  advice  the  Director  of  the  Office  of  Experiment  Stations 
consented  to  act  as  dean,  and  other  officers  of  the  Department  of  Agri- 
culture to  })e  menibers  of  its  faculty.  Under  these  favorable  auspices 
there  was  little  difficulty  in  securing  a  strong  faculty.  As  actually 
organized,  this  included  35  men,  of  whom  26  are  professors  in  agricul- 
tural colleges,  7  are  leading  officers  of  the  Department  of  Agriculture, 
and  2  are  officers  of  the  New  York  State  experiment  station.  Courses 
were  offered  in  agronomy,  zoot(»chny,  dairying,  and  breeding  of  plants 
and  animals.  The  school  was  housed  in  the  substantial  and  well- 
equipped  agricultural  building  of  the  Ohio  State  University,  where 
were  illustrated  the  most  improved  apparatus  of  instruction  in  soil 
ph3'sics,  dairying,  and  other  agricultural  subjects.  Besides  the  live 
stock  of  the  university  farm,  leading  breeders  of  Ohio  furnished  choice 
p'^unals  for  the  stock-judging  exercises. 

vrCHcral  problems  of  agricultural  science  and  pedagogy  were  dis- 

"'^sed  at  the  inauguml  exercises  and  at  Saturday  morning  conferences. 

\mong  the  topics  thus  treated  w(»re  the  history  of  agricultural  educa- 

^»on  and  research  in  the  United  States;   the  organization  of  agricul- 

iH,i  o(j^^.ation  in  c<  ^"or^<    ^-^'^ondary  schools,  nature-study  courses, 
...      r.-»onH^"'»o  --Miv  'V         ..  irt*   -nsHtutes,  and  various  forms  of 
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university  extension;  what  constitutes  a  science  of  agriculture; 
methods  and  values  of  cooperative  experiments.  Through  social 
assemblies,  visits  to  typical  Ohio  farms,  and  much  informal  discussion 
wherever  the  students  met  each  other,  the  educational  influences  of 
the  school  were  greatly  extended.  Seventy-five  students  were  in 
attendance.  These  were  drawn  from  28  States  and  Territories,  includ- 
ing such  widely  separated  regions  as  Maine,  Oregon,  California,  New 
Mexico,  and  Alabama.  There  was  one  student  from  Canada  and  one 
from  Argentina.  There  was  also  one  woman,  and  the  colored  race 
was  represented  by  teachers  from  the  Tuskegee  Institute  and  the  agri- 
cultural college  at  Greensboro,  N.  C.  Twenty-seven  of  the  students 
are  professors  or  assistant  professors  of  agriculture  in  agricultural 
colleges,  31  are  assistants  in  the  agricultural  colleges  and  experiment 
stations,  9  are  recent  college  graduates,  and  8  are  engaged  in  farming. 
Considering  the  character  of  the  faculty  and  students,  it  goes  with- 
out saying  that  the  whole  period  of  the  session  was  occupied  with  the 
most  earnest  and  profitable  work.  Without  doubt  the  influence  of 
this  school  will  be  felt  throughout  the  country  in  the  improvement  of 
courses  of  instruction  in  agriculture  and  the  strengthening  of  the  lines 
and  methods  of  investigation  of  agricultural  subjects.  In  other  ways 
the  school  will  exert  a  beneficial  influence.  So  rapid  has  been  the 
accumulation  of  materials  for  a  real  science  of  agriculture  during  the 
past  few  years  that  even  professional  students  of  agriculture  have  not 
realized  how  large  a  mass  of  knowledge  is  already  available  for  mold- 
ing into  a  systematic  body  of  truth  which  may  be  utilized  for  pedagogic 
purposes,  as  well  as  for  inductions  of  scientific  and  practical  value. 
The  summaries  given  by  the  experts  gathered  at  this  graduate  school 
have  emphasized  this  fact  and  shown  in  a  striking  manner  that  agri- 
cultural education  and  research  may  now  be  properly  and  efficiently 
organized  with  reference  to  the  science  of  agriculture  itself,  rather 
than  be  as  heretofore  very  largeh'  a  matter  of  the  sciences  related  to 
agriculture.  This  will  serve  to  stimulate  greatly  the  movement 
already  begun  for  the  reduction  of  the  materials  of  agricultural  science 
to  ^'pedagogic  form"  for  use  in  colleges  and  secondary  schools,  and 
for  the  reorganization  of  agricultural  institutions  of  research  on  the 
basis  of  the  divisions  and  subdivisions  of  agriculture  instead  of  ph^^sics, 
chemistry,  botany,  and  other  primary  and  secondary  sciences.  The 
day  will  thus  be  hastened  when  the  science  of  agriculture  will  rank  as 
one  of  the  great  systems  of  knowledge  of  direct  benefit  to  mankind. 

Improvement  qf  Rural  Schools. 

We  are,  without  doubt,  in  this  country  just  on  the  edge  of  a  great 
popular  movement  for  the  improvement  of  the  conditions  of  rural  life 
through  the  improvement  of  the  rural  schools.  As  one  phase  of  this 
movement  there  will  come  the  broadening  of  the  instruction  in  the 
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principles  of  agriculture,  so  that  in  addition  to  college  courses  we 
shall  have  secondary  courses  in  ordinary  and  special  high  schools,  and 
even  some  elementary  instruction  in  the  common  schools.  In  estab- 
lishing the  lines  and  methods  of  secondary  and  elementary  instruction 
in  agriculture  so  that  it  may  be  useful  and  attractive  to  the  masses  of 
our  rural  youth,  the  leaders  in  agricultural  science  gathered  in  the 
Graduate  School  of  Agriculture  this  summer  will  play  an  important 
part,  and  it  is  believed  that  they  have  gone  out  from  this  school  with 
much  inspiration  to  renewed  efforts  in  this  direction.  For  both  the 
thorough  establishment  of  the  science  of  agriculture  and  the  wide 
popularization  of  this  science,  the  new  school  will,  it  is  believed,  be  an 
efficient  agency,  and  I  hope  the  way  may  open  for  it  to  become  a  per- 
manent institution. 

The  Agricultural  Colleges. 

A  number  of  the  agricultural  colleges  have  made  considerable  prog- 
ress during  the  past  year  in  strengthening  and  broadening  their 
courses  in  agriculture.  Specialists  in  agronomy,  animal  husbandry, 
soil  physics,  soil  bacteriology,  dairying,  and  other  branches  of  the 
general  subject  of  agriculture  have  been  added  to  their  faculties. 
This  has  made  it  possible  to  materially  increase  the  number  of  different 
courses  in  agricultural  subjects  offered  to  their  students.  This  is 
especially  true  of  the  short  or  special  courses  in  agriculture  for  stu- 
dents who  for  one  reason  or  another  are  not  able  to  take  the  entire 
course  leading  to  the  bachelor's  degree. 

Statistics  of  attendance  at  the  land-grant  colleges  for  the  year  1901 
show  that  over  42,000  students  were  enrolled.  This  was  an  increase 
of  nearly  7  per  cent  over  the  attendance  for  the  previous  year.  The 
total  attendance  upon  four-year  courses  in  agriculture  (including 
dairying)  increased  more  than  26  per  cent.  The  number  of  students 
in  special  courses  has  fallen  off  relatively,  indicating  a  growing  recog- 
nition of  the  greater  value  of  the  full  collegiate  course  in  agriculture 
as  compared  with  specialization  along  narrow  lines  in  undergraduate 
work. 

During  the  past  two  years  there  has  been  a  remarkable  increase  in 

the  number  of  buildings  erected  at  these  colleges.     It  is  estimated  that 

during  this  period  at  least  ^2,000,000  have  been  spent  by  the  States 

for  this  purpose.     In  these  buildings  there  are  not  only  improved 

facilities  for  instruction  in  the  sciences  related  to  agriculture,  but  also 

nore  particularly  for  the  teaching  of  the  different  branches  of  the 

science  of  agriculture  itself.     The  changes  in  equipment  and  in  the 

organization  of  faculties  have  put  college  instruction  in  agriculture 

argely  on  a  new  basis.     Since  the  new  courses  deal  much  more  largely 

directly  wit*>  ^^riculture,  ^"^^  as  an  art  and  a  science,  the  students 

^rA  r\M  /^nl\      .,1  f rairi^H  "  - .     '^^oovy  '^f  agriculture,  but  are  brought 
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much  more  closely  into  sympathy  and  actual  contact  with  the  practice 
of  the  art.  Each  year  the  chasm  which  formerly  existed  between 
science  and  practice  is  being  more  strongly  bridged.  Stronger  bonds 
of  sjTnpathy  and  effort  are  uniting  scientists  and  farmei*s  through 
the  medium  of  the  agricultural  institutions.  The  colleges  therefore 
not  only  occupy  a  better  position  in  the  educational  world,  but  they 
are  also  more  strongly  intrenched  in  the  confidence  and  support  of  the 
great  masses  of  practical  men. 

Seconoaby  and  Elementary  Schools  of  Agriculture. 

Institutions  for  secondary  and  elementary  instruction  in  agriculture 
are  becoming  more  numerous.  Schools  of  this  class  already  established 
have  been  continued,  new  schools  arc  being  established,  and  courses  of 
instruction  in  agriculture,  nature  study,  and  gardening  are  being  intro- 
duced into  existing  public  and  private  schools.  The  marked  success 
of  the  agricultural  high  schools  established  in  connection  with  the  uni- 
versities of  Minnesota  and  Nebraska  indicates  that  there  is  a  demand 
for  agricultural  courses  of  parallel  degree  with  those  offered  in  various 
manual  arts  in  our  city  high  schools.  Already  there  is  a  promising 
movement  for  the  establishment  of  special  agricultural  high  schools  in 
different  localities  separate  from  the  colleges,  and  some  instruction  in 
agriculture  is  now  given  in  a  number  of  normal  and  public  high  schools. 
Students  taking  such  high-school  courses  would  undoubtedly  be  able 
to  better  appreciate  the  work  of  this  Department  and  the  agricultural 
experiment  stations  and  would  have  a  better  outlook  regarding  the 
movements  of  our  times  for  the  improvement  of  agriculture,  which 
would  enable  them  to  become  intelligent,  progressive,  and  successful 
farmers.  All  over  our  country  farmers  are  sending  their  children  to 
public  high  schools  and  paying  tuition  for  their  instruction.  They 
have,  therefore,  good  reason  to  urge  that  courses  on  subjects  related 
to  agriculture  should  be  introduced  into  these  schools,  especially  in 
towns  which  are  wholly  or  largely  dependent  on  the  neighboring  farms 
for  their  commercial  success,  if  not  their  very  existence. 

Since  the  funds  expended  in  promoting  technical  education  in  agri- 
culture are  in  the  nature  of  investments  which  will  be  richly  repaid  in 
larger  amounts  of  assessable  farm  property  and  the  increased  wealth 
that  comes  from  improved  farm  products,  both  the  States  and  the 
local  communities  can  well  afford  to  make  liberal  contributions  to  the 
support  of  courses  in  agriculture  in  the  secondary  schools  as  well  as  in 
the  agricultural  colleges. 

Progress  is  also  being  made  in  the  movement  for  the  consolidation 
of  rural  schools  which  has  already  resulted  in  improved  conditions  in 
the  schools  of  Ohio,  Massachusetts,  Iowa,  and  other  States.  Such 
consolidation  makes  it  possible  to  introduce  nature  study  in  which 
matters  pertaining  to  agriculture,  horticulture,  and  domestic  arts  are 
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easily  included.  Several  States  have  already  passed  laws  requiring 
teachers  to  prepare  themselves  to  give  instruction  in  nature  study  and 
agriculture,  and  exercises  and  illustrative  material  for  such  work  are 
being  more  frequently  published,  often  with  the  aid  of  the  teachers  in 
the  agricultural  colleges. 

Another  closely  allied  movement  at  present  manifest  principally  in 
'  the  city  schools  is  the  school-garden  movement — the  introduction  of 
garden  work  with  flowers  and  vegetables  into  the  gi^aded  schools  as  a 
weekly  or  semi  weekly  exercise.  Wherever  work  of  this  kind  has  been 
tried  under  proper  supervision  it  has  aroused  considerable  interest  on 
the  part  of  the  students,  has  furnished  excellent  material  for  nature- 
study  work,  and  has  correlated  well  with  the  other  studies  in  the  curri- 
culum. 

Farmers'  Institutes. 

In  ni}'  last  annual  report  I  recommended  that  an  appropriation  of 
$5,000  be  given  to  enable  the  Office  of  Experiment  Stations  to  under- 
take work  connected  with  the  promotion  of  the  fanners'  institute  sys- 
tem in  this  country.  The  appropriation  was  to  be  used  in  employing 
an  oflScer  who  would  devote  his  time  and  energy  to  this  work,  visit 
institute  workers  and  advise  them  regarding  the  ways  in  which  the 
Department  might  help  the  institutes,  study  the  problems  of  institute 
management  at  home  and  abroad,  and  seek  to  shape  the  Department's 
work  for  the  institutes  so  that  it  might  be  most  helpful  to  this  enter- 
prise. As  the  matter  was  finally  fixed  in  the  appropriation  act,  only 
about  $2,000  of  the  income  of  the  OflSce  of  Experiment  Stations  for 
the  current  fiscal  year  can  be  used  for  this  purpose.  This  is  entirely 
inadequate  for  the  work  planned,  but  will  te  used  in  gathering  statis- 
tics of  the  institute  movement  and  in  employing,  during  a  part  of  the 
3"ear,  an  officer  who  will  be  retained  as  farmers'  institute  specialist,  if 
Congress  shall  provide  sufficient  means  for  continuing  the  work. 

Farmers'  institutes  are  now  held  in  44  States  and  Territories,  includ- 
ing Hawaii.  Nearly  complete  returns  from  40  States  and  Territories 
show  that  in  the  areas  reported  about  2,300  institutes  are  held  annually; 
that  the  funds  expended  by  the  different  States  and  Territories  in 
support  of '  these  institutes  (not  including  expenses  incurred  by  lo6al 
authorities)  amounted  to  about  $190,000  per  annum,  and  that  about 
709,000  people  attended  the  institutes.  The  imml)er  of  students  taking 
the  agricultural  course  at  the  agricultural  colleges  in  the  same  States 
and  Territories  during  the  year  ended  June  80, 1901,  was  9,623,  includ- 
ing those  who  arc  recorded  as  attending  courses  in  household  economy, 
dair^ung,  and  veterinary  science. 

The  total  number  of  persons  reached  by  the  farmers'  institutes  and 
the  agricultural  colleges  (about  720,000)  is,  however,  only  a  small  per- 
centage (7.2  per  cent)  of  those  actually  engaged  in  agricultural  pur- 


REPOBT  OF   THE   8ECRETABY   OF    AGRICULTURE.  GUI 

suits  (about  10,000,000).  The  publications  of  the  experiment  stations 
are  sent  to  about  500,000  farmers.  A  great  need  of  our  educational 
system  is,  therefore,  wider  dissemination  of  the  results  of  agricultural 
study  and  research  among  those  now  actually  engaged  in  farming. 

I  recommend  that  an  appropriation  of  $6,000  be  made  by  Congress 
to  enable  the  Office  of  Experiment  Stations  to  aid  the  farmers'  insti- 
tutes during  the  fiscal  year  1904. 

Experiment  Stations  in  Alaska. 

Agricultural,  experiment  stations  wpre  maintained  during  the  fiscal 
year  1902  at  Sitka,  Kenai,  and  Rampart.  The  experimentaUwork  has 
included  the  growing  of  cereals  and  vegetables,  methods  of  reclama- 
tion, drainage,  and  fertilization  of  land,  and  the  curing  and  ensiling  of 
forage  crops.  In  all  these  lines  successful  results  were  obtained,  and 
much  information  which  will  be  of  use  to  persons  attempting  agricul- 
ture in  Alaska  was  acquired.  The  survey  of  different  portions  of 
Alaska  with  reference  to  their  agricultural  possibilities  was  continued. 
The  special  agent  in  charge  made  a  journey  through  a  large  portion  of 
the  Yukon  River  Valley.  A  reconnoissance  of  the  Copper  River 
regions  and  portions  of  the  Fortymile  country  and  the  Tanana  River 
Valley  was  made  during  September,  1901,  by  the  assistant  who  had 
been  in  charge  of  the  station  work  at  Rampart.  He  estimated  that  in 
the  region  covered  by  his  journey  there  was  some  2,000,000  acres  of 
land  suitable  for  farming  and  pasture.  Grass  grew  abundantly  and 
luxuriantly  in  large  regions. 

The  distribution  of  seed  of  hard}^  varieties  of  vegetables,  cereals, 
and  grasses  has  been  continued  and  extended,  seed  for  use  the  present 
season  having  been  sent  to  some  750  addresses.  ISIany  reports  of 
trials  of  seed  previously  sent  have  been  received,  and  in  this  wa}^ 
much  useful  information  has  been  secured.  It  is  evident  that  the 
efforts  made  by  the  Department  to  aid  the  residents  of  Alaska  in  their 
agricultural  work  by  distributing  improved  varieties  of  seeds  have 
produced  beneficial  results.  Not  only  has  this  been  of  advantage  to 
the  white  population,  but  the  natives  also  are  learning  to  cultivate 
gardens,  and  it  is  reliably  reported  that  there  is  a  large  increase  in  the 
number  of  natives  who  attempt  to  cultivate  small  patches  of  ground. 

The  equipment  of  the  stations  in  Alaska  has  been  increased  by  the 
erection  of  a  bam,  cottage,  and  small  blacksmith  shop  at  Sitka  and 
the  completion  of  a  small  station  building  at  Kenai.  During  the 
present  year  a  beginning  will  be  made  of  establishing  a  nursery  of 
hardy  fruits  at  Sitka.  Only  a  limited  amount  of  work  in  this  line  can 
be  done  until  a  horticulturist  is  added  to  the  station  staff.  It  is  also 
planned  to  secure  a  small  flock  of  Angora  goats,  with  a  view  to  ascer- 
taining whether  these  animals  can  be  successfully  reared  in  the  coast 
region  of  southern  Alaska.     The  plants   naturally  growing  in  this 
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region  will  furnish  abundant  forage  for  goats.  The  work  at  Eenai 
will  be  continued  and  similar  operations  will  be  carried  on  at  Rampart 
and  Wood  Island  and  in  the  Copper  River  region. 

It  is  hoped  to  complete  the  headquarters  building  at  Sitka  during 
the  present  year.  The  cost  of  this  work  will  be  about  $2,000.  As 
soon  as  possible  a  small  herd  of  cattle  should  be  placed  at  the  Kenai 
station  and  experimental  work  in  animal  husbandry  begun.  This 
would  involve  the  building  of  a  barn  there  and  the  employment  of 
additional  laborers.  The  station  at  Sitka  should  have  an  equipment 
of  chemical  apparatus  sufficient  for  simple  chemical  work. 

As  long  as  the  income  of  the  stations  is  on  the  present  basis  it  will 
not  be  possible  to  do  more  than  maintain  the  stations  at  Sitka  and 
Kenai  and  do  a  very  limited  amount  of  work  at  one  or  two  places  in 
the  interior. 

Hawaii  Experiment  Station. 

A  large  amount  of  work  has  been  done  at  the  Hawaii  experiment 
station  during  the  past  3'ear  in  clearing  and  preparing  for  cultivation 
portions  of  the  ti-act  reserved  for  the  station  and  establishing  planta- 
tions of  fruit  and  other  valuable  trees  and  experimental  plats.  The 
buildings  begun  the  previous  year  were  completed,  and  the  station  now 
posse^^ses  a  residence  for  the  special  agent  in  charge,  an  oflice  and 
labomtory,  stable,  cottages  for  laborers,  water  tanks,  etc. 

Experiments  have  been  begun  with  potatoes  and  taro  to  overcome 
the  very  destructive  diseases  which  seem  to  threaten  the  extinction  of 
these  crops.  Taro  forms  the  principal  food  of  the  Hawaiians,  and  the 
ravages  of  the  blight  have  so  curtailed  the  supply  that  there  has  been 
actual  suffering  in  some  places  because  of  the  shortage.  At  present 
the  experiments  are  being  confined  to  the  lowland  taro,  and  an  effort 
is  being  made  to  find  some  remedy  for  the  disease  that  attacks  the 
root.  Dry-land  taro  does  not  appear  to  be  as  susceptible  to  disease,  but 
it  will  be  studied  also.  It  was  found  in  many  cases  that  immature  and 
diseased  cuttings  were  used  for  planting.  The  lowland  form  of  taro 
requires  extensive  irrigation,  and  in  practice  the  land  is  kept  flooded 
for  a  considerable  time.  Wherever  the  water  was  allowed  to  become 
stagnant  it  was  found  that  the  root  rot  was  most  prevalent.  By  the 
use  of  fertilizers  it  was  found  possible  to  actively  stimulate  the  growth 
of  the  plant  and  make  it  less  liable  to  disease.  Wherever  a  liberal 
application  of  lime  was  made  there  was  no  disease,  and  with  care  in 
he  management  of  the  water,  selection  of  cuttings,  rotation  of  crops, 
oC  of  lime  and  fertilizers  it  was  found  possible  to  not  only  reduce 
.,^Q  disease,  but  to  considerably  increase  the  production  of  the  crop. 

The  experiments  with  potatoes  were  conducted  upon  the  island  of 
^'laui  in  cooperation  with  one  of  the  residents  of  that  island.     Thia 

nnH  ifMmnt^'^v  -^voHn^^d  fh^  mr^^t  o^  f^'^  potatocs  growu  in  the  archi- 


REPOBT   OF  THE   SECRETARY   OP   AGRICULTURE.  CV 

pelaf^.  A  disease  locally  known  as  black  rot  has  for  ten  or  more  years 
been  seriously  depreciating  the  crop.  This,  as  has  been  determined 
by  the  station  authorities,  is  due  to  a  soil  fungus,  and  experiments  are 
being  undertaken  to  combat  it.  In  the  field  investigations  45  varieties 
of  potatoes  were  grown  under  similar  conditions,  and  marked  differ- 
ences were  noted  in  the  susceptibility  of  the  varieties  to  disease.  This 
work  is  to  be  followed  up  in  the  hope  that  some  sorts  may  be  found 
which  are  nearly  or  quite  resistant  to  disease. 

Investigations  were  begun  on  the  diseases  of  poultry,  and  a  bulletin 
was  issued  in  which  suggestions  were  given  for  the  care  of  fowls  and 
treatment  of  the  diseases  to  which  they  are  especially  subject,  and  as 
a  result  of  which  poultry  and  eggs  are  excessively  expensive  in  the 
Hawaiian  markets. 

Attention  has  also  been  given  to  fiber  plants,  mangoes,  the  castor 
bean,  pineapples,  peppers,  and  rubber  and  cork  oak  trees,  and  other 
plants  believed  worthy  of  investigation  and  development.  A  study 
has  also  been  made  regarding  the  use  of  pumps  for  irrigation  purposes 
in  the  Hawaiian  Islands,  where  the  pumping  of  water  for  this  purpose 
has  in  all  probability  reached  its  highest  development.  Members  of 
the  station  staff  have  visited  other  islands  of  the  group  and  an  attempt 
has  been  made  to  get  into  touch  with  all  the  agricultural  communities. 
Farmers'  institutes  are  being  organized  under  the  auspices  of  the  sta- 
tion. Bulletins  on  chickens  and  their  diseases  and  on  taro  have  been 
prepared  and  others  are  in  course  of  preparation.  It  is  clear  that  there 
is  a  wide  field  for  agricultural  investigations  in  this  Territor}'.  Owing 
to  local  conditions  of  soil,  temperature,  rainfall,  and  other  natural 
conditions,  the  station  will  be  obliged  to  do  much  work  in  different 
localities. 

The  presence  of  enormous  numbers  of  destiiictivc  insects  is  one  of 
the  chief  obstacles  to  agriculture  in  Hawaii.  The  land  areas  are  small 
and  the  uniformity  of  seasonal  temperatures  presents  no  check  to  the 
development  of  insects  which  may  have  been  introduced  from  conti- 
nental regions.  As  a  result  the  insects  speedily  lose  their  distinctive 
habits.  Many  of  the  introduced  species  no  longer  have  a  definite  life 
period,  but  breed  at  all  seasons  and  are  practically  in  continuous  exist- 
ence throughout  the  year,  swarm  following  swarm,  with  no  intervening 
period  when  the  land  is  free  from  their  ravages. 

There  are  a  number  of  serious  fungous  diseases  of  plants  which  require 
investigation,  both  because  of  the  local  losses  caused  by  them  and  on 
account  of  the  possibility  of  their  being  carried  to  other  parts  of  the 
islands.  The  work  on  the  taro  rot  and  the  Fusarium  disease  of  the 
potato  will  need  to  be  continued  for  seveittl  years. 

There  are  many  problems  of  both  scientific  and  practical  interest 
which  require  the  services  of  a  chemist.  Soil  and  water  analyses,  the 
study  of  the  rdle  of  mineral  nutrients  in  plants  and  soils,  the  composi- 


OVI      REPORT  OF  THE  SECRETARY  OF  AGRIOULTUBB. 

tion  of  Hawaiian  foods  and  feeding  material  all  should  be  given  atten- 
tion. Investigations  should  be  made  as  the  occasion  requires  of  other 
agricultural  products  which  may  lead  to  the  establishment  of  local 
industries,  such  as  fiber  plants,  tans,  dyestuffs,  rubber,  vanilla,  coffee, 
tobacco,  silk,  fruits,  and  vegetables. 

Considering  the  numerous  agricultural  problems  requiring  investi- 
gation in  the  Territory  of  Hawaii,  the  experiment  station  there  should 
have  added  to  the  station  force  a  chemist;  the  apparatus  and  other  equip- 
ment should  also  be  increased,  and  provision  made  for  the  Drinting  and 
distribution  of  station  publications. 

Porto  Rico  Experiment  Station. 

The  agricultural  experiment  station  in  Porto  Rico  is  now  established 
on  a  permanent  basis.  This  result  has  been  secured  through  the  coop- 
eration of  the  insular  government  and  legislature.  A  bill  appro- 
priating $15,000  for  the  purchase  of  a  suitable  tract  of  land  for  the  sta- 
tion was  passed  in  February,  1902.  Under  this  law  bids  were  called 
for  which  were  closed  the  12th  o.f  May.  The  result  of  these  negotia- 
tions was  the  purchase  of  approximately  230  acres  of  land  adjacent  to 
the  city  of  Mayagucz.  The  land  is  varied  in  character  and  well  located 
with  reference  to  the  city.  It  gives  promise  of  making  a  very  desir- 
able site  on  which  to  carry  out  the  objects  of  the  experiment  station. 

On  this  tract  it  is  proposed  to  begin  field  tests  of  leguminous  crops, 
grasses,  corn,  rice,  beafts,  and  vegetables.  A  nursery  and  orchard  of 
tropical  fruits,  including  those  grown  on  the  island,  and  promising 
varieties  from  other  countries  will  be  established  for  experimental 
purposes.  With  the  temix)i'ary  experiments  undertaken  last  year 
much  useful  information  has  been  obtained  regarding  soil  and  climatic 
conditions  as  related  to  the  growth  of  crops  in  the  island.  An  important 
study  has  also  been  made  of  the  Changa,  a  mole  cricket,  which  is  the 
most  injurious  insect  of  the  island,  and  a  bulletin  regarding  this  insect 
will  soon  bo  published  in  both  Spanish  and  English  for  distribution  in 
Porto  Rico.  Experiments  looking  toward  the  improvement  of  coffee, 
now  grown  so  largely  in  the  island,  have  already  been  well  begun, 
and  it  is  proposed  to  extend  them  materially  during  the  coming  year. 

It  is  important  that  the  Porto  Rico  station  should  undertake  experi- 
ments with  live  stock,  but  it  will  not  be  possible  to  do  much  in  this 
direction  unless  the  resources  of  the  station  are  increased.  Additional 
"«inds  will  be  rc(iuired  for  the  employment  of  a  competent  live-stock 
e.\pert,  the  jmrchase  of  animals,  and  the  general  expenses  of  feeding 
experiments.  In  order  to  effectively  conduct  experiments  with  fruits 
^  horticulturist  should  be  added  to  the  station  staff. 

^ow  that  the  Porto  Rico  station  is  permanently  located,  it  should, 
r  -  judgment,  receiv*^  the  same  financial  support  from  the  National 

.-,  ..p-r   m  IS  griirp--  f/.    bo  ^tofionr  ^^r^nlzcd  Under  the  act  of  Con- 
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gross  of  March  2,  1887.  Considering  the  large  population  to  be 
maintained  by  agriculture  in  Porto  Rico,  every  effort  should  be  made 
to  develop  the  agricultural  resources  of  the  island.  The  station  will 
be  called  upon  to  aid  in  the  solution  of  a  great  variety  of  problem?. 
The  range  and  effectiveness  of  its  work  will  necessarily  be  limited  by 
the  funds  at  its  conunand.  When  the  nation  does  as  much  for  the 
Porto  Rico  station  as  for  stations  in  the  other  States  and  Territories, 
there  will  still  be  need  for  additional  financial  assistance  from  the 
insular  government.  The  cordial  support  which  has  been  given  the 
station  by  the  Government  and  the  substantial  grant  of  money  voted 
by  the  insular  legislature  for  the  purchase  of  land  for  the  station  have 
given  evidence  that  the  people  and  government  of  Porto  Rico  appre- 
ciate the  importance  of  this  enterprise  and  are  willing  to  supplement 
the  efforts  of  the  >]ational  Government  in  this  direction.  As  the  work 
of  the  station  develops,  additional  buildings  and  equipment  will  be 
needed,  and  it  is  confidently  expecjted  that  these  requirements  will  be 
met  by  the  local  legislature. 

Nutrition  Investigations. 

The  nutrition  investigations  have  been  continued  along  the  same  lines 
as  heretofore,  including  dietary  studies,  and  digestion,  cooking,  and 
metabolism  experiments.  These  studies  have  been  carried  on  in  coopera- 
tion with  universities  and  experiment  stations  in  Maine,  Massachusetts, 
Connecticut,  New  York,  Tennessee,  Illinois,  California,  Minnesota,  Ver- 
mont, and  Georgia.  The  respiration  calorimeter  used  in  these  investi- 
gations has  been  improved,  and  the  studies  during  the  past  year  with 
this  apparatus  have  had  reference  especially  to  the  relative  efficiency 
of  fats  and  carbohydrates  as  sources  of  energy  for  the  performance  of 
muscular  work.  To  further  study  the  relation  of  diet  to  muscular 
work,  dietary  studies  with  lumbermen  performing  severe  work  in  the 
forests  of  Maine  have  been  made.  Among  other  subjects  of  investi- 
gation have  been  the  digestibility  and  nutritive  value  of  bread  made 
from  different  kinds  of  flour;  the  effect  of  cooking  on  the  nutritive 
value  and  digestibility  of  different  kinds  and  cuts  of  meat;  the  rela- 
tive nutritive  value  of  different  kinds  and  combinations  of  fruits  and 
nuts,  and  the  comparative  metabolism  of  nitrogen,  sulphur,  and  phos- 
phorus. Five  bulletins  regarding  the  results  of  nutrition  investiga- 
tions were  published  during  the  past  year.  Special  efforts  have  been 
continued  to  bring  the  results  of  this  work  to  the  attention  of  schools 
and  colleges,  physicians,  scientists,  superintendents  of  public  institu- 
tions, persons  engaged  in  philanthropic  enterprises,  etc. 

At  the  summer  school  of  nutrition  and  bacteriology,  held  at  Wes- 
leyan  University,  Middletown,  Conn.,  in  July,  1902,  under  the  direc- 
tion of  the  special  agent  in  charge  of  nutrition  investigations  in  con- 
nection with  his  work  as  professor  in  that  institution,  the  methods  and 
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results  of  the  nutrition  investigations  of  this  Department  were  explained 
to  a  considerable  number  of  teachers  of  domestic  science  from  dif- 
ferent regions,  and  others  who  have  engaged  to  a  greater  or  less  extent 
in  the  teaching  of  nutrition,  bacteriology,  and  kindred  subjects  in  the 
agricultural  colleges  and  other  institutions. 

As  stated  in  my  previous  report,  it  is  very  desirable  to  extend  the 
nutrition  investigations  through  a  systematic  study  of  dietaries  in  pub- 
lic institutions.  Plans  for  beginning  this  work  have  already  been  made 
and  considerable  material,  including  summaries  of  results  of  early 
investigations,  has  been  collected.  Through  an  arrangement  with  Dr. 
A.  B.  Richardson,  superintendent  of  the  Government  Hospital  for 
the  Insane  in  the  District  of  Columbia,  dietary  studies  will  be  made  in 
that  institution  during  the  current  year  in  accordance  with  plans  fur- 
nished by  this  OiEce. 

In  early  times  the  idea  was  prevalent  that  the  diet  of  prisoners  and 
other  delinquent  classes  should  be  so  poor  and  inadequate  that  it  con- 
stituted a  punitive  measure.  This  is  now  recognized  as  wrong,  and 
most  civilized  nations  endeavor  to  feed  such  persons  adequately.  The 
food  requirements  obviously  var}'^  with  the  amount  of  work  performed, 
and  in  most  cases  it  is  essential  that  the  cost  of  the  food  be  moderate. 
Food  investigations  are  required  in  prisons  and  other  institutions  in 
order  that  satisfactory  dietary  standards  may  be  formulated,  and  also 
to  compare  the  rations  actually  fed  with  proposed  standards.  The  im- 
portance of  such  studies  has  been  often  recognized  in  tfie  past;  for 
instance,  under  the  authority  of  the  institutions'  commissioner  in 
Boston,  Mass.,  dietary  investigations  were  carried  on  in  a  number  of 
reformatories,  etc. ,  in  that  city.  Studies  have  also  been-  made  at  the 
reformatory  at  Elmira,  N.  Y.,  some  of  which  had  the  special  object 
of  determining  whether  it  was  possible  to  favorably  affect  the  moral 
welfare  of  inmates  through  their  diet. 

Under  special  government  authority  the  diet  in  Scotch  prisons  has 
been  recently  studied,  and  mention  may  also  be  made  of  recent  work 
of  a  similar  nature  in  Berlin.  In  many  cases  it  has  been  found  that  it 
is  possible  to  furnish  a  more  satisfactory  diet  and  at  the  same  time 
diminish  the  cost. 

Nutrition  investigations  have  also  been  made  in  almshouses,  orphan 
asylums,  and  similar  charitable  institutions  in  times  past  in  this  and 
other  countries — Germany  having  taken  the  lead.  The  importance  of 
providing  a  proper  diet  for  inmates  of  such  institutions  has  received 
government  recognition  in  Great  Britain,  and  investigations  bearing 
m  the  subject  have  been  undertaken  there.  An  adequate  diet  should 
unquestionably  be  supplied  to  all  who  are  dependent  on  charity  of  this 
*ort.     '^he  numerous  studies  which  have  been  made  show  that  with 

n.       -i^*^  good  food  may  be  provided  at  a  reasonable  cost.     While 
.  .  'i^cii        manv  inv-^ifijHonvj  ]<  u»^doubtedly  Satisfactory  as  regards 
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ind  and  cost,  it  is  not  too  much  to  say  that  in  very  many  othei*s  diet- 

ry  studies  would  show  the  possibility  of  diminishing  the  cost  and  at 

he  same  time  improving  the  quality.    The  benefit  to  the  inmates  and 

ing  of  public  money  in  this  way  seem  worthy  of  all  possible  effort. 

In  previous  reports  I  have  called  attention  to  the  fact  that  investi- 
^tions  were  needed  to  determine  the  food  habits  and  requirements  of 
esidents  of  tropical  countries.  This  matter  is  becoming  of  increasing 
mportance,  owing  to  the  continuance  of  soldiers,  sailors,  and  civil 
officers  of  the  United  States  in  such  regions.  This,  and  the  fact  that 
arge  numbers  of  our  people  are  called  to  tropical  regions  by  our 
•apidly  extending  commerce,  would  seem  to  justify  the  institution  of 
luch  investigations  to  determine  the  most  suitable  diet  under  the  new 
;limatic  conditions.  It  is  well  known  that  a  suitable  diet  is  a  mattei 
^hich  has  a  great  effect  upon  the  maintenance  of  good  health  of  old 
esidents  in  tropical  countries,  and  is  even  more  important  for  recent 
irrivals.  The  U.  S.  Anny  has  devoted  considerable  attention  to  this 
ubject,  as  have  also  German,  British,  and  other  European  investiga- 
ors,  generally  under  the  auspices  of  the  army  or  navy  of  their  respec- 
ive  Governments.  The  lack  of  agreement  regarding  the  diet  best 
uited  to  residents  of  the  Tropics  shows  that  more  extended  investiga- 
ions  are  required. 

The  economic  feeding  of  troops  and  other  residents  in  tropical 
•egions  obviously  depends  in  some  measure  upon  the  utilization  of 
ocal  food  products.  Many  of  these  products  are  compamtively 
mknown  outside  the  Tropics,  and  their  food  value  has  never  been 
studied. 

Irrigation  Investigations. 

Two  causes  have  operated  during  the  past  year  to  increase  the  inter- 
est in  the  Department's  work  for  irrigated  agriculture.  One  was  the 
lesire  of  the  arid  States  for  the  creation  of  conditions  which  will  result 
n  the  largest  and  best  use  of  the  water  supply,  and  the  other  the 
Irought  which  prevailed  throughout  the  Middle  West  in  1901  and  in  the 
M>uth  during  1901  and  the  present  year.  As  a  result  of  this  interest, 
•equests  for  information  and  advice  have  been  far  more  numerous  than 
iver  before,  and  it  is  only  through  the  increased  appropriation  made 
)y  the  last  Congress  and  the  better  organization  of  the  work  that  these 
lemands  have  been  met. 

The  distribution  and  use  of  Western  rivers  require  that  the  irriga- 
ion  industry  shall  be  organized,  and  in  order  to  provide  foi*  this  it  is 
lecessary  that  there  be  a  better  understanding  of  the  subject  than  now 
exists.  The  first  need  is  for  the  facts.  We  need  to  know  how  much 
?ater  is  being  used,  where  it  is  being  used,  how  much  water  is 
equired  for  the  maturing  of  crops,  how  it  can  be  distributed  with  the 
east  loss,  and  how  applied  to  the  best  advantage.    This  information 
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the  Department  is  securing  and  disseminating  through  this  investiga- 
tion, and  in  doing  this  it  has  enlisted  in  its  seiTice  many  of  the  leading 
irrigation  engineers  and  scientists  of  the  arid  States.  The  services  of 
these  men  would  have  involved  a  prohibitory  expense  if  it  had  been 
necessary  to  employ  them  continuously,  but  through  cooperative 
arrangements  with  the  Stjite  agricultural  colleges  and  experiment 
stations  and  the  State  engineers'  offices  the  scope  of  both  local  and 
national  investigations  has  been  })roadened  and  made  more  effective, 
while  the  outlay  to  each  of  the  parties  to  these  arrangements  has  been 
greatly  reduced. 

THE    DISTRIBUTION   AND   USE   OF   WATER. 

The  Department  is  now  making  measurements  of  the  water  used  in 
irrigation  in  all  of  the  arid  States  but  one  and  in  a  number  of  humid 
States.  The  results  of  these  studies  during  the  past  three  years,  while 
not  conclusive,  have  already  done  much  to  educate  farmers  and  ditch 
managers  as  to  the  direction  from  which  improvements  of  methods 
and  pmcticcs  must  come.  They  have  made  plain  the  need  of  better 
work  in  constructing  and  maintaining  canals.  They  have  shown  that 
the  water  lost  through  leakage  in  transit  is  far  greater  than  has  been 
generally  supposed,  and  that  its  loss  causes  a  double  injury.  It  returns 
in  many  instances  to  the  surface  of  lower-lying  fields  and  converts 
productive  areas  into  unsightly  swamps  and  marshes,  rendering  them 
for  the  time  practicall}"  worthless.  The  loss  of  water  through  evapora- 
tion from  these  submerged  areas  is  large.  If  this  could  be  prevented 
and  the  water  saved  applied  to  crops  it  would  largely  increase  the 
cultivated  area.  One  of  the  leading  lines  of  work  of  these  investiga- 
tions will  therefore  be  a  more  careful  study  of  losses  from  seepage,  in 
order  to  determine  measures  by  which  this  can  be  lessened. 

In  a  number  of  instances  these  studies  have  led  to  careful  inquiries 
by  canal  owners  to  detemiine  whether  or  not  it  will  be  profitable  to 
cement  the  main  ditches  and  canals,  and  to  requests  for  further  assist- 
ance from  this  investigation  to  determine  how  this  may  be  done  to  the 
best  advantage.  The  Report  of  Irrigation  Investigaticms  for  1901  will 
give  the  methods  pursued  and  the  cost  of  cementing  one  of  the  prin- 
cipal canals  of  southern  California. 

DRAINAGE    SURVEYS. 

In  response  to  numerously  signed  petitions  from  the  agricultural 
and  horticultural  interests  of  the  valley  of  Kings  River,  in  California, 
the  Department  hjis  carried  on  a  comprehensive  drainage  survey  to 
determine  what  plans  can  be  best  adopted  for  relief  of  the  overwatered 
lands  of  that  section.  This  work  has  been  under  the  direction  of  Prof. 
O.  V.  P.  Stout,  of  the  University  of  Nebraska,  and  the  report,  which 
is  now  approaching  completion,  will  give  the  plans  and  eQtimates  for 
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two  methods  of  removing  the  surplus  water  and  making  it  available 
for  use  elsewhere.  The  carrying  out  of  these  plans  will  probably 
require  additional  legislation  on  the  part  of  the  State,  and  a  local  com- 
mittee has  been  formed  to  frame  bills  and  promote  the  enactment  of 
needed  laws. 

At  the  request  of  the  Hon.  A.  J.  McCune,  State  engineer  of  Colo- 
rado, the  Department  has  assisted  in  the  investigation  of  the  drainage 
problems  of  that  State.  This  work  is  under  the  direction  of  C.  G. 
Elliott,  a  drainage  engineer  of  wide  experience.  The  information 
already  gained  makes  it  certain  that  these  studies  are  to  be  worth 
many  times  their  cost,  both  to  the  localities  where  they  have  been 
carried  on  and  in  their  influence  on  the  larger  and  better  use  of  the 
water  supply.  Some  fears  have  been  expressed  that  the  water  coming 
from  these  drains  would  be  unfit  for  use  because  of  the  large  per- 
centage of  alkali  it  contained,  but  analyses  made  b}'  the  State  experi- 
ment stations  of  Colorado  and  California  have  shown  that  this  is  not 
the  case. 

STUDIES   OF   IRRIGATION   LAWS. 

The  larger  problems  which  the  complete  use  of  Western  rivers  is 
destined  to  create  and  the  measure  of  public  control  which  recent  irri- 
gation legislation  renders  inevitable  gives  added  interest  to  the  Depart- 
ments studies  of  the  legal  and  economic  phases  of  irrigation.  The 
division  of  the  water  of  streams  among  farms  scattered  for  hundreds  of 
miles  along  their  courses,  so  that  each  acre  cultivated  shall  receive  its 
just  share  of  the  common  water  supply,  is  one  of  the  most  complex 
administrative  problems  which  confronts  Western  agriculture,  and  the 
establishment  of  titles  to  these  streams  by  methods  which  shall  pre- 
vent speculative  appropriations  of  water  and  the  creation  of  water 
monopolies  is  one  of  the  imperative  needs  of  the  inmiediate  future. 

The  larger  opportunities  which  national  aid  affords  should  awaken 
the  civic  pride  of  the  States  benefited  in  seeing  to  it  that  not  only  in 
material  development  but  in  their  institutions  the  irrigation  systems 
of  this  country  rank  among  the  foremost  of  the  world. 

A  beginning  of  the  studies  of  the  conditions  and  experiences  of  other 
lands  was  made  during  the  past  year.  Mr.  C.  T.  Johnston,  assistant 
chief  of  these  investigations,  visited  Egypt  for  this  purpose.  Through 
the  courtesy  of  Government  officials  he  was  enabled  to  become  fully 
acquainted  with  the  administration  of  the  laws  which  govern  the  use 
of  the  Nile,  and  his  report  will  show  the  chamcter  of  the  rights  to 
water  recognized  and  the  manner  in  which  these  rights  are  enforced 
in  times  of  scarcity.  While  differences  in  conditions  will  doubtless 
prevent  the  adoption  of  many  of  the  methods  pursued,  the  lesson  of 
one  of  the  oldest  irrigated  countries  in  the  world  can  not  fail  to  be  of 
great  interest  and  value  to  one  of  the  youngest.     In  addition,  Mr, 


CXII     REPORT  OF  THE  SECRETARY  OF  AGBIGULTJBB. 

Johnston's  report  will  present  many  matters  of  practical  information 
regarding  the  size  and  construction  of  canals,  the  manner  in  which 
water  is  distributed  and  applied  to  crops,  and  the  yield  and  value  of 
the  products. 

A  number  of  the  arid  States  are  cooperating  with  the  Department  in 
these  studies  of  sociological  and  legal  problems.  Montana  and  Nevada 
appropriated  money  for  such  studies,  and  the  irrigation  officials  of 
Wyoming,  Colorado,  .and  Idaho  have  given  both  personal  and  official 
aid.  No  branch  of  the  Department's  irrigation  work  has  I'eceived 
more  cordial  recognition  than  its  studies  of  legal  and  sociological 
questions,  and  it  is  believed  that  they  are  destined  to  exert  a  beneficent 
influence  on  the  future  industrial  life  of  the  West. 

IRRIGATION   IN   THE   HUMID  STATES. 

The  development  of  the  rice  industry  in  Louisiana  and  Texas  has 
had  the  effect  of  enormously  increasing  the  value  of  land  hitherto  used 
only  for  grazing  purposes  or  not  at  all.  Its  success  has  led  to  the 
investment  of  large  sums  of  money  and  a  marked  increase  in  the  pop- 
ulation. In  the  amount  of  money  invested  in  canals  and  pumping 
plants  and  in  the  increase  in  the  acreage  reclaimed,  the  rice  districts 
of  Louisiana  and  Texas  have  made  as  great  progress  during  the  past 
two  or  three  years  as  any  of  the  irrigated  districts  of  the  West.  His 
rapid  growth  has  given  rise  to  a  number  of  practical  problems  in 
which  the  aid  of  the  Department  has  been  invoked. 

Establishing  and  maintaining  pumping  plants  requires  a  knowledge 
of  the  amount  of  water  required,  the  cost  of  furnishing  it,  and  the 
methods  by  which  waste  in  use  may  be  reduced  to  the  minimum.  The 
light  rainfall  of  the  past  two  seasons  has  also  made  it  manifest  that  the 
time  is  not  far  distant  when  there  will  be  need  for  establishing  rights 
to  the  use  of  streams  and  some  division  of  their  water  supply  among 
these  irrigators.  During  the  present  season  the  rainfall  from  June 
to  September  was  little  more  than  that  of  many  of  the  arid  States,  and 
this,  combined  with  the  large  increase  in  the  irrigated  acreage,  has 
made  the  drain  on  some  streams  cause  their  current  to  be  reversed  and 
salt  water  to  flow  in  from  the  Gulf. 

The  growth  of  irrigation  in  the  Southern  States  is  not,  however, 
confined  to  the  rice  districts.  During  the  past  year  the  experts  of 
this  investigation  have  furnished  information  and  advice  to  farmers  in 
Georgia,  Alabama,  and  the  Carolinas  under  which  a  number  of  irri- 
gation systems  have  been  installed.  The  drought  of  the  present  season 
has  made  the  first  year's  trial  a  marked  success,  but  it  will  require  a 
lumber  of  years  to  determine  to  what  extent  irrigation  can  be  profit- 
ihly  employed  in  this  section.  The  fact  that  the  Department  was  able 
o  w.  two"  these  inquiries  has  saved  large  sums  of  money  to  individual 

..    .^,       n  nefl^lv  ?'-'^ry  inp*4j.t>/»^  they  had  planned  to  put  in  pumps 
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of  too  small  capacity  to  have  been  of  any  real  service,  and  the  attempts 
would  have  resulted  in  disappointment  and  loss  and  probably  have 
delayed  adoption  of  what  promises  to  be  an  important  aid  to  both 
agriculture  and  horticulture. 

The  cooperative  irrigation  studiies  undertaken  in  connection  with 
the  State  experiment  stations  of  Wisconsin,  Missouri,  and  New  Jer- 
sey have  been  continued,  the  object  being  to  determine  how  far  and 
by  what  method  irrigation  can  be  profitably  employed  in  the  humid 
States. 

In  view  of  the  increased  interest  in  the  questions  with  which  the 
irrigation  investigations  of  this  Department  deal,  growing  out  of  the 
rapid  development  of  our  irrigation  system  under  private  as  well  as 
public  auspices,  there  is  constantly  enlarging  demand  for  the  services 
of  our  irrigation  experts  and  for  the  published  results  of  their  inv^es- 
tigations. 

Agricultural  Engineering. 

In  order  to  answer  the  inquiries  received  by  the  Department  and  to 
make  the  irrigation  investigations  of  the  greatest  practical  })enefit,  it 
has  been  necessary  to  include  studies  of  the  applications  of  power 
whose  relation  to  irrigation  is  made  apparent  only  by  a  thorough 
understanding  of  existing  conditions.  Farmers  under  irrigation  appl}'^ 
to  the  Department  for  information  regarding  the  use  of  streams  and 
canals  for  power  purposes.  Many  who  desire  to  irrigate  small  tracts 
apply  to  the  Department  for  information  as  to  whether  or  not  pump- 
ing will  pay,  the  kind  of  pumps  to  be  used,  and  the  amount  of  water 
required.  Inquiries  are  received  as  to  the  relative  economy  of  differ- 
ent forms  of  power,  and  whether  coal,  oil,  gas,  electricity,  or  wind 
power  will  best  serve  the  irrigator's  purposes.  These  questions  should 
be  answered  because  nothing  is  more  wasteful  than  to  have  each  man 
learn  experimentally  for  himself  what  has  been  found  out  elsewhere, 
but  the  attempt  to  do  this  has  made  agricultural  engineering  an  impor- 
tant feature  of  these  investigations,  and  raises  the  question  whether 
the  usefulness  of  the  work  of  this  Department  can  not  be  materially 
augmented  by  entering  upon  a  systematic  study  of  agricultural  engi- 
neering as  related  to  the  interests  of  all  our  farmers. 

The  possibilities  of  this  subject  cvlu  be  illustrated  by  the  one  item  of 
farm  machinery.  In  the  past  twenty  years  the  capital  invested  in  the 
manufacture  of  agricultural  implements  has  increased  from  sixty  to  one 
hundred  and  fifty-seven  millions,  and  the  value  of  the  product  has  more 
than  doubled,  but  more  significant  than  this  increase  in  its  importance 
have  been  the  changes  in  its  character.  Leaving  out  of  consideration 
the  larger  and  more  important  classes  of  farm  machinery,  such  as 
reapers,  mowers,  and  thrashers,  which  are  usually  thought  of  as  sup- 
porting the  claim  that  American  inventive  genius  and  mechanical  skill 
have  surpassed  the  world  in  constructing  farm  machinery,  and  taking 
AGB  1902 vni 
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up  machines  and  implements  but  little  thought  of  in  this  connection, 
it  will  be  seen  that  the  changes  wrought  in  the  past  twenty  years  have 
been  little  less  than  revolutionary,  and  have  been  an  important  factor 
in  maintaining  our  commercial  supremacy.  The  invention  of  the  disk 
harrow  to  supplement  the  types  formerly  used,  the  invention  of  the 
disk  plow  to  compete  with  the  types  in  use  for  centuries,  the  still  more 
recent  invention  of  corn-harvesting  machinery,  ail  serve  to  show  tlie 
rapidity  and  radical  character  of  the  evolution  which  is  now  going  on. 

These  facts,  in  connection  with  the  increasing  demand  for  efficient 
labor-saving  devices  resulting  from  the  growing  scarcity  of  farm 
labor  and  the  organization  and  development  in  foreign  countries 
of  institutions  for  the  systematic  study  and  improvement  of  farm 
machinery,  renders  it  important  that  we  should  not  longer  neglect 
this  field  of  inquiry.  There  is  an  excellent  opportunity  for  the  Depart- 
ment to  do  an  important  service  in  promoting  the  continuance  of  our 
agricultural  supremacy  through  the  use  of  farm  machinery  by  inves- 
tigations regarding  the  fundamental  principles  on  which  the  further 
improvement  of  such  machiner}'  must  depend. 

At  present  the  Department  is  not  in  a  position  to  answer  the  numer- 
ous requests  for  information  on  these  subjects,  and  these  demands  will 
undoubtedly  increase  with  the  growing  application  of  new  forms  of 
power  to  farm  work  and  the  development  of  new  kinds  of  labor-sav- 
ing machinery.  The  agricultural  colleges  and  experiment  stations 
throughout  the  country  are  beginning  to  realize  the  need  of  such 
studies,  but  they  find  great  difficulty  in  establishing  the  work  on  an 
efficient  basis  owing  to  the  lack  of  definite  information  in  available 
form.  It  is  believed  that  this  Department  should  undertake  to  collate 
and  publish  such  information,  as  well  as  to  institute  investigations 
which  will  keep  the  farmers  and  manufacturers  of  the  country  informed 
of  the  progress  being  made  and  show  them  the  lines  in  which  it  may 
be  extended. 

Investigations  in  agricultural  engineering  should  also  include  prob- 
lems relating  to  the  laying  out  of  farms,  such  as  the  arrangement  of 
buildings,  di'ains,  water  supph ,  and  disposal  of  sewage.  The  character 
of  the  agriculture  of  the  twentieth  century  has  made  farm  buildings  as 
complex  in  design  and  varied  in  use  as  factories,  and  there  is  a  wide 
field  of  study  for  improvement  in  design  and  for  determination  of  the 
best  material  to  be  used  in  their  construction. 

The  breeders  of  high-bred  and  valuable  live  stock  need  to  give 
j,lmost  as  much  attention  to  stable  sanitation  as  is  given  to  house  sani- 
mtion,  but  the  data  on  which  to  plan  efficient  systems  of  ventilation 
are  of  the  most  limited  character.  It  is  believed  that  careful  studies 
of  the  designing  of  farm  buildings  will  be  a  benefit  to  agriculture,  not 
only  in  saving  large  sums  of  money  in  the  selection  and  combination 
of  ma^e^'ial  used,  but  in  the  adoption  of  more  convenient  and  effective 
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Need  of  Adequate  Funds. 

This  review  of  the  work  of  the  Office  of  Experiment  Stations  in  all 
its  phases  shows  very  conclusively  the  necessity  for  more  liberal  appro- 
priations, as  submitted  in  my  estimates  for  the  ensuing  year,  for  carry- 
ing on  the  several  lines  of  work  assigned  to  the  Office  of  Experiment 
Stations.  It  is  particularly  desirable  that  the  stations  in  Alaska,  in 
Hawaii^  and  in  Poiix)  Rico,  which  are  under  the  direct  supervision  of 
the  Secretary  of  Agriculture,  should  be  as  liberally  dealt  with  in  this 
respect  as  are  the  stations  in  the  sevei'al  States  and  Territories  of  the 
Union. 

DIVISION  OF  FOREIGN  MABKETS. 

Investigations  made  b\^  the  Division  of  Foreign  Markets  regai^ding 
the  status  of  our  agricultural  export  trade  in  the  principal  markets  of 
the  world  disclose  an  exceptional  activity  on  the  part  of  some  of  our 
most  formidable  competitors  for  that  trade,  and  particularly  such 
countries  as  Australia,  Canada,  and  Argentina.  These  progressive 
exporting  countries  have  within  the  last  few  3'ears  been  taking  exceed- 
ingly active  measures  for  the  extension  of  their  foreign  business.  As 
was  pointed  out  in  a  publication  recently  issued  by  the  Division  on  the 
subject  of  the  British  agricultural  import  ti*ade,  about  two-thirds  of 
the  farm  produce  required  by  the  British  people  to  supplement  their 
domestic  supply  is  now  being  purchased  from  the  various  competitors 
of  the  United  States.  The  success  of  these  competing  countries  sug- 
gests the  importance  of  constant  watchfulness  in  the  interests  of  our 
own  expoii:  business. 

AORICULTURAI.   Exi*ORTS   IN    1902. 

Statistics  recently  prepared  by  this  Division  show^  that  the  agricul- 
tural exports  of  the  United  States  for  the  fiscal  year  1902  had  a  value  of 
about  $860,000,000.  In  comparison  with  the  record-breaking  figures 
of  the  preceding  year,  the  value  for  1902  exhibits  a  rather  marked 
decline.  Next  to  the  exceptional  record  for  1901,  however,  it  is  the 
largest  ever  reported,  being  decidedly  above  the  average  of  the  decade. 

The  decline  from  the  high  mark  reached  by  our  agricultural  exports 
in  1901  was  principally  due  to  the  fact  that  a  serious  shortage  in  the 
com  crop  left  a  comparatively  small  supply  of  this  important  export 
grain  available  for  shipment  to  foreign  markets.  Our  exports  of 
com  during  1902  amounted  in  value  to  only  $16,000,000,  while  in  1901 
we  sent  abroad  consignments  worth  nearly  $83,000,000.  The  loss  to 
our  trade  through  the  diminished  shipments  of  this  product  alone 
exceeded  $66,000,000. 

Aside  from  the  extraordinary  falling  off  in  corn  exiwrtation.  the 
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most  noticeable  instance  of  decline  occurred  in  the  shipment  of  cotton. 
Our  cotton  exports  for  1902  had  a  value  of  *292,000,0()0,  or  about 
$23,000,000  less  than  the  figures  recorded  in  1901,  when  there  were 
shipments  worth  $315,000,000. 

Trade  in  P'orestry  Products. 

The  more  active  interest  recenth'  aroused  in  the  question  of  forestry 
in  the  United  States  has  created  a  larger  demand  for  statistical  infor- 
mation regarding  our  commerce  in  forestry  products.  To  meet  this 
demand  the  office  devoted  considerable  time  during  the  year  to  the 
preparation  of  statistics  on  the  subject. 

Last  year  the  United  States  exported  nearly  $50,000,000  worth  of 
forest  products.  Lumber  in  its  various  forms,  not  including  heavy 
timber,  comprised  the  principal  item,  the  shipments  under  this  head 
having  a  value  of  about  $26,000,000.  The  exports  of  heavy  timber, 
sawed,  hewn,  or  in  logs,  were  valued  at  about  $10,000,000.  Wood  pulp 
and  the  minor  products  of  the  forest  together  formed  an  item  of  about 
$13,000,000. 

Europe  furnishes  the  principal  foreign  markets  for  American  lumber. 
The  United  Kingdom  is  decidedly  the  largest  purchaser,  but  extensive 
sales  are  also  made  each  year  to  France  and  to  Germany.  Markets  for 
our  lumber,  however,  are  found  in  nearly  every  quarter  of  the  world. 
The  neighboring  countries  of  Canada  and  Mexico  make  considerable 
purchases.  A  promising  market  is  now  l)eing  developed  on  the  island 
of  Cuba,  where  in  1902  consignments  worth  over  $1,000,000  were 
received.  During  the  last  few  years  a  considei'able  export  business 
in  lumber  has  been  established  with  the  Philippine  Islands.  In  1902 
shipments  valued  at  $246,000  found  a  sale  there.  These  islands, 
although  rich  in  tropical  hard  woods,  promise  to  afford  an  extensive 
market  for  the  building  lumber  supplied  so  abundantly  by  the  great 
timber  districts  of  our  Pacific  slope  region.  Additional  markets  for 
that  region  will  undoubtedly  also  be  developed  in  other  parts  of  the 
Orient. 

Notwithstanding  the  immense  timber  areas  of  the  United  States,  a 
larger  sum  is  annually  expended  in  the  importation  of  forest  products 
than  is  received  in  payment  for  such  products  exported.  This  is 
because  of  our  extensive  requirements  as  regards  certain  articles 
yielded  only  by  the  forests  of  the  Tropics.  It  is  quite  probable  that 
^'^fore  many  years  the  island  possessions  of  the  United  States,  and 
particularly  the  Philippine  Islands,  will  supply  a  large  part  of  the 
^^Dica)  ^f  •'^^^    ;»v/-'lucb    v(   i       low  obliged  to  import  from  foreign 

.1        -..I   jcT Avn  Possessions. 

>,A  1,1     .-  ..     '^*^t;it.jt  tiJiJ    s  taken  in  the  course  of  trade 
.--,..  m  '^-\.     '  V       Qi-    h(  '"'"»ral  island  possessions,  the  office 
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recently  prepared  some  statistics  to  show  the  status,  so  far  as  products 
of  agriculture  are  concerned,  of  our  commerce  during  the  past  fiscal 
year  with  Hawaii,  Porto  Rico,  and  the  Philippines.  From  the  statis- 
tics in  question  it  appeared  that,  while  our  agricultural  trade  with 
Hawaii  suffered  a  rather  marked  decline  in  1902,  there  was  a  consider- 
able increase  in  the  amount  of  such  business  carried  on  with  Porto 
Rico  and  with  the  Philippine  Islands. 

OFFICE  OF  PUBLIC  BOAD  INaTTTEtlES. 

The  work  of  this  oflBce  has  been  prosecuted  along  the  same  general 
lines  as  heretofore,  but  its  practical  features  have  been  enlarged. 
Object  lesson  and  experimental  road  work  have  received  more  atten- 
tion than  ever  before,  and  efforts  along  this  line  appear  to  be  doing 
much  to  stimulate  the  building  of  better  highways  in  many  sections. 
Practical  work  in  the  testing  of  road  materials  has  also  been  continued 
and  enlarged.  The  field  work  of  the  Director,  his  assistant,  and  sev- 
eral road  experts  and  special  agents  who  attend  and  address  conven- 
tions, consult  with  and  advise  road  officials,  and  come  in  personal 
contact  with  the  people  of  many  communities,  is  another  important 
feature  of  the  practical  work  of  the  office  which  is  producing  excellent 
results. 

Cooperation  in  Object-Lesson  Road  Work. 

The  building  of  object-lesson  and  experimental  roads  has  during  the 
past  year  assumed  a  position  of  higher  importance  than  ever  before 
in  the  work  of  the  office.  Most  of  this  work  during  the  past  year  has 
been  done  in  cooperation  with  several  forces,  each  having  a  special 
interest  in  the  improvement  of  the  public  highwa3^s.  The  first  of 
these  cooperating  forces,  the  National  Good  Roads  Association,  was 
organized  by  public-spirited  citizens  to  promote,  b}^  agitation  and 
organization,  the  improvement  of  the  public  roads.  Its  work  is  edu- 
cational in  character,  and  one  of  its  aims  is  to  organize  State  and  dis- 
trict associations.  The  second  of  these  forces,  the  manufacturers  of 
road-building  machinery,  contributes  to  the  cooperative  work  the  use 
of  machines  for  building  sample  roads  as  well  as  experts  to  operate 
and  explain  this  machiner}'.  The  third,  one  or  another  of  the  great* 
railroad  corpomtions,  contributes  the  use  of  a  train,  popularly  known 
as  a  "good-roads  train,"  to  carry  from  place  to  place  along  its  lines 
the  machinery  and  the  representatives  of  all  the  cooperating  forces. 
In  this  work  the  railroad  corporations  are  actuated  by  a  desire  to 
develop  the  country  tributary  to  their  lines,  particularly  to  secure 
the  improvement  of  the  roads  over  which  commodities  must  be  hauled 
to  and  from  their  stations.  The  Office  of  Public  Road  Inquiries  of  the 
Department  constitutes  the  fourth  cooperator.  Its  work  is  advisory, 
supervisory,  and  educational.     The  j^eople  of  the  various  communities 
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in  which  conventions  are  held  and  sample  roads  built  noiay  be  men- 
tioned as  a  fifth  cooperating  force,  and  a  very  important  one,  since  it 
is  not  only  the  principal  recipient  of  the  benefits,  but  must  furnish 
the  money,  the  materials,  the  common  labor,  and  the  horsepower  needed 
in  building  the  object-lesson  roads. 

The  character  of  this  cooperative  work  can  best  be  indicated  by 
briefly  describing  the  work  done  in  the  South  during  the  past  autumn, 
winter,  and  spring.  In  October,  1901,  the  Southern  Railway  Company 
fitted  up  a  good-roads  train, consisting  of  a  locomotive  and  12  cars,  which 
carried  the  representatives  of  all  the  cooperating  forces  and  the  road- 
building  machinery  furnished  by  fiv^  of  the  principal  concerns  that 
manufacture  such  machinery  in  the  United  States.  The  itinerary  of 
this  train  extended  through  six  States — Virginia,  North  and  South 
Carolina,  Tennessee,  Alabama,  and  Georgia — and  covered  a  distance  of 
4.037  miles,  the  whole  campaign  occupying  over  five  months.  Stops 
of  a  week  or  more  were  made  at  eighteen  ditferent  places,  at  each  of 
which  a  road  convention  was  held  and  object-lesson  and  experimental 
road  work  was  done. 

This  practical  work  included  the  improvement  of  earth  roads,  the 
building  of  gravel,  chert,  shell,  sand-and  clay,  and  macadam  roads,  the 
object  being  to  utilize  local  materials  wherever  possible  and  to  illus- 
trate the  best  methods  of  using  them.  Many  thousands  of  people 
attended  the  sessions  of  these  conventions  and  took  lessons  in  practical 
road  work.  Addresses  were  delivered  by  many  men  of  prominence  in 
political,  educational,  and  religious  fields,  as  well  as  by  scientific  and 
practical  road  builders  and  representative  farmers.  Permanent  good 
roads  associations  were  organized  in  every  State  visited.  It  is  believed 
that  the  work  done  has  aroused. a  deep  and  penuanent  interest  in  road 
improvement  in  the  States  visited,  and  has  started  a  movement  for 
better  roads  that  will  ultimately  yield  results  of  inestimable  value  to 
the  South.  Plans  for  work  of  similar  chai-acter  in  seveml  Northwestern 
States  have  been  matured  and  will  be  carried  out  during  the  current 
vear. 

Aside  from  the  cooperative  work  just  described,  the  Oflice  has  done 
much  sample-road  work  in  cooperation  with  State  and  county  ofiScials, 
educational  institutions,  and  experiment  stations.  In  this  way  sample 
roads  have  been  built  in  four  States:  Maryland,  West  Virginia,  Ohio, 
and  North  Carolina. 

The  demand  for  object-lesson  road  work  of  the  character  indicated 
is  very  great  and  comes  from  all  sections.  The  Office  has  been  able  to 
comply  with  only  a  small  part  of  the  numerous  requests  for  its  active 
participation  in  the  building  of  sample  roads.  During  the  coming 
vear  work  of  this  kind  will  be  extended  as  greatly  as  the  force  and 
means  of  the  Office  will  justify.  It  should  be  remembered  that  this 
object-lesson  work  costs  the  Department  nothing  except  the  salaries 
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and  expenses  of  its  employees.  In  view  of  this  fact  and  of  its  great 
practical  value,  the  propriety  of  extending  work  of  this  kind  seems 
apparent. 

The  road  material  laboratory  is  operated  in  collaboration  with  the 
Bureau  of  Chemistry,  and  its  operations  have  already  been  discussed 
in  connection  with  the  work  of  that  Bureau.  The  increasing  demand 
for  the  services  of  this  laboratory  shows  that  its  work  is  appreciated 
by  practical  road  builders. 

Special  Agents. 

The  plan  of  dividing  the  whole  country  into  four  areas,  known  as 
the  liastem,  Middle,  Western,  and  Southern  divisions,  has  been 
retained,  but,  owing  to  lack  of  funds,  no  special  agents  were  appointed 
for  the  Plastern  and  Middle  divisions.  The  special  agents  in  the 
Western  and  Southern  divisions  have  done  a  great  deal  of  active  field 
work,  visiting  different  sections,  attending  and  addressing  conventions, 
collecting  and  disseminating  information,  and  preparing  and  publish- 
ing matter  on  road  subjects.  It  is  expected  that  during  the  current 
year  a  special  agent  will  be  at  work  in  each  of  the  four  divisions 
except  the  Eastern. 

PUBLICATIONS. 

Extent  of  Publication  Work. 

All  the  information  acquired  by  this  Department  through  its  several 
bureaus  and  divisions  by  the  means  at  its  command  finds  its  expres- 
sion necessarily  in  the  form  of  publications.  The  duty  of  issuing  and 
distributing  these  publications  is  assigned  to  the  Editor  of  the  Depart- 
ment, under  whose  direction  they  are  edited  and  prepared  for  the 
printer.  The  record  of  his  work  therefore  accurately  reflects  the 
activity  of  the  other  Bureaus  and  Divisions  of  the  Department.  The 
statistics  of  publication  work  for  the  3"ear,  as  reported  by  the  editor, 
show  that  in  no  previous  year  since  the  organization  of  the  Depart- 
ment has  this  manifestation  of  activity  in  all  the  bmnches  of  the 
Department  work  been  so  apparent. 

The  total  number  of  documents  issued  during  the  fiscal  \'ear  was 
757,  of  which  85  were  publications  of  the  Weather  Bureau,  and  the 
total  number  of  printed  pages  of  new  matter  edited  and  prepared  for 
the  printer  by  the  Division  of  Publications  was  18,184.  Counting 
pages  of  new  matter,  the  increase  in  the  matter  edited  during  the  year 
was  25  per  cent  over  1901  and  75  per  cent  over  1900.  In  spite  of  this 
unprecedented  increase,  there  were  in  the  hands  of  the  Public  Printer 
on  June  30, 1902 — the  closing  day  of  the  fiscal  year — 112  miscellaneous 
publications,  not  including  47  Farmers'  Bulletins. 
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Farmers'  Bulletins. 

Of  Fanners'  Bulletins,  four-fifths  of  which  are  by  law  set  aside  for 
the  use  of  Senators,  Representatives,  and  Delegates,  there  were  printed 
6,150,000  copies,  of  which  the  Congressional  distribution  absorbed 
4,289,126.  While  Senators,  Representatives,  and  Delegates  have 
failed  to  avail  themselves  of  the  full  number  of  Farmers'  Bulletins 
allotted  to  them,  on  the  other  hand,  the  number  at  the  disposal  of 
the  Department  has  been  inadequate. 

Growth  in  the  Publication  Work. 

The  growth  in  the  publication  work  of  the  Department  during  the 
past  decade  has  been  phenomenal.  Every  enlargement  of  the  scope 
of  the  work  of  any  one  bureau  or  division,  or  the  adoption  by  the 
Department  of  any  new  line  of  investigation  or  inquiry,  inevitably 
brings  about  an  increase  in  the  work  of  publication.  The  develop- 
ment of  the  Department  itself  can  therefore  be  accurately  traced  in 
the  records  of  the  Division  of  Publications. 

Ten  years  ago  the  total  appropriations  for  printing  for  this  Depart- 
ment, including  the  salary  roll  of  the  Editor  and  his  assistants,  were 
less  than  $100,000.  The  total  number  of  publications  was  210,  and  the 
aggregate  number  of  copies  issued  was  2,689,084.  Last  year  the  total 
appropriations  for  the  same  purposes  exceeded  $380,000;  the  number 
of  publications  issued  was  757,  and  the  aggregate  number  of  copies 
10,586,580.  This  increase,  amounting  to  nearly  300  per  cent  in  appro- 
priations and  number  of  copies  issued  and  to  over  250  per  cent  in  the 
number  of  publications,  obviously  supplies  an  accurate  measure  of  the 
growth  and  development  of  the  Department  itself. 

Cost  of  the  Department  Printing. 

The  amount  appropriated  for  printing  for  the  use  of  this  Depart- 
ment is,  however,  far  from  being  the  total  amount  expended  for  the 
publication  work  of  the  Department.     The  Yearbook  and  several  other 
reports  issued  annually  are  paid  for  by  special  appropriations,  and  no 
session  of  Congress  passes  without  special  provision  being  made  for 
the  publication  of  several  important  reports  for  which  the  regular 
printing  appropriation  is  inadequate.     The  cost  of   the  publication 
work  of  the  Department  thus  does  not  fall  short  of  $800,000  a  year,  to 
ifl^   nothing  of  the  fact  that  this  enormous  mass  of  published  matter  is 
c*iiii:d  free  through  the  mails  to  all  parts  of  this  country,  to  Canada, 
*nd  to  Mexico,  at  an  expense  to  the  Government  which  can  not  be  less 
ban  $200,000  yearly  at  the  least. 
Th^  -diffusion  ^^  "^^he  information  acquired  by  the  Department,  there- 

,   ..  TnT>nQl  -^v-ienditure  of  about  §1,000,000,  a  compar- 

ho  qiY-^nnt.  required  to  defrays  the  total 
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expenses  of  the  Department,  but  one,  nevertheless,  without  which  all 
the  other  expenses  would  be  useless.  A  serious  problem  is  presented 
by  the  fact  that  as  the  Department  grows  and  becomes  better  known 
and  its  work  more  valuable  and  more  highly  appreciated,  the  demand 
for  its  publications  increases  even  more  rapidly  than  the  supply,  and 
with  a  constituency  of  over  10,000,000  workers  on  the  5,750,000  farms 
of  the  United  States,  of  which  probably  not  more  than  one-tenth  are 
reached  at  present  in  anything  like  adequate  measure  by  the  publica- 
tions of  the  Department,  it  is  obvious  that  the  demand  upon  us  for 
published  matter  is  bound  to  assume  larger  proportions,  and,  under 
the  present  s^^stem,  to  invoh^e  greater  expense. 

THE  LIBRABT. 

The  work  of  the  Department  depends  in  a  large  measure  upon  an 
available  collection  of  books  relative  to  practical  agriculture  and  to 
scientific  experimentation  at  home  and  abroad.  With  this  end  in 
view  the  libi-arv  has  been  increased  from  vear  to  year  until  it  now 
contains  75,000  volumes  and  pamphlets  pertaining  to  the  special  lines 
of  work  carried  on  in  the  Department.  As  a  working  scientific  libi*ary 
it  is  among  the  first,  and  as  such  is  frequently  made  use  of  by  scien- 
tists in  distant  parts  of  the  country. 

Accessions. 

Each  year  some  especially  rare  scientific  works  and  many  valuable 
sots  of  i>eriodicals  are  added  to  the  library,  which  are  not  available 
elsewhere  in  the  country.  With  a  larger  appropriation  more  such 
works,  in  addition  to  current  publications,  could  be  procured  to  the 
great  advantage  of  the  public  service. 

The  files  of  agricultural  papers  are  particularly  noteworthy,  includ- 
ing representative  publications  from  all  parts  of  the  world.  This  is 
one  of  the  special  collections  most  frequently  consulted,  and,  in  addi- 
tion to  its  current  value,  it  is  a  most  important  one  as  a  source  from 
which  the  progress  of  agriculture  may  be  traced  in  future  years. 
With  few  exceptions  these  publications  are  gifts  from  the  publishers. 
Many  gifts  from  scientific  writers  in  the  form  of  monographs  and  of 
reprints  are  also  received,  adding  largeh^  to  the  number  and  to  the 
value  of  the  annual  accessions. 

The  most  important  source  of  accessions  next  to  that  by  purchase  is 
by  exchange.  The  numerous  publications  of  the  Department  are  widely 
distributed  to  societies,  universities,  and  other  institutions  of  learning. 
In  return  for  these,  thousands  of  separate  numbei's  of  serial  publica- 
tions are  received.  The  Library  is  the  depository  for  all  exchanges, 
that  the^'  may  be  systematically  arranged  and  carefully  preserved  for 
the  present  and  future  benefit  of  the  Department. 
AGR  1902 IX 
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Technical  Work. 

The  card  catalogue  is  kept  up  to  date.  The  last  appropriation  pro- 
vided for  an  additional  cataloguer  to  further  this  branch  of  the  work. 
In  addition  to  the  card  catalogue,  a  volume  entitled  *'  Catalogue  of  the 
Works  relating  to  Botany  in  the  Department  Library  "  has  been  pub- 
lished. It  is  expected  that  two  such  catalogues  of  books  on  special 
subjects  in  the  Library  will  be  issued  each  year  until  a  complete  sub- 
ject catalogue  is  thus  printed. 

The  accessions  bulletins  have  been  published  quarterly,  as  hereto- 
fore. Two  additional  bulletins,  containing  works  relating  to  botany 
and  to  irrigation,  respectively,  have  also  been  printed.  The  card  index 
to  the  publications  of  the  Department  has  been  continued.  The  num- 
ber of  sets  of  the  cards  has  been  increased  to  meet  the  demands  for  the 
index  from  depository  libraries. 

Serial  publications  constitute  so  large  a  part  of  the  accessions  to  the 
Library  that  it  is  necessary  to  devote  much  time  and  money  to  binding, 
both  for  the  preservation  of  the  volumes  and  for  convenience  in  their 
use.  The  past  3'ear  1,800  volumes  have  been  bound,  and  although 
this  is  the  largest  number  recorded  for  any  one  3'ear,  it  could  well  be 
doubled  with  advantage  to  the  Library  if  funds  permitted. 

ESTIMATES  AND   APPBOPBIATIONS. 

The  estimates  for  the  fiscal  year  ending  June  30,  1903,  w^hich  were 
prepared  in  the  Division  of  Accounts  and  Disbui-sements,  were  sub- 
mitted to  Congress  through  the  Secretary  of  the  Treasury  with  an 
explanation  of  all  changes  from  the  appropriation  of  the  preceding 
year.  These  estimates  amounted  to  $4,789,540,  or  $872,120  jiiore  than 
the  appropriation  for  1902.  The  amount  finally  appropriated  for  1903 
was  ^,503,960.  These  amounts  are  exclusive  of  the  $720,000 
appropriated  for  the  agricultural  experiment  stations,  and  the  general 
printing  exix^nses. 

The  statutory  rolls  of  the  Department  increased  from  $533,640  in 

1902  to  $630,760  in  1903.  This  does  not  represent  an  actual  increase 
either  of  salaries  or  clerical  force,  but  was  the  result  of  the  transfer 
to  the  statutory  rolls,  on  the  recommendation  of  the  Agricultural  Com- 
mittees of  both  the  Senate  and  House  of  Representatives,  of  clerks  who 
have  heretofore  been  paid  from  the  lump-sum  rolls  of  the  Depart' 
ment. 

During  1902  $12,600  was  paid  for  the  rent  of  buildings  in  the  Dis- 
trict of  Columbia,  and  the  appropriation  for  the  same   purpose  for 

1903  is  $21,70a 
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OFFICE  OF  THE  APPOINTMENT  GliEBK. 

The  records  of  this  office  show  that  on  July  1, 1902,  the  total  number 
of  employees  in  the  United  States  Department  of  Agriculture  was 
3,789,  of  which  1,209  were  executive  officers  and  administrative  assist- 
ants, clerks,  messengers,  and  watchmen;  2,081  scientists  and  scientific 
assistants,  and  499  laborers  and  charwomen. 

During  the  fiscal  year  ended  June  30,  1902,  the  appointments  made 
on  certificates  of  the  United  States  Civil  Service  Commission  njumbered 
305,  including  10  reinstatements  and  19  transfers  from  other  Depart- 
ments. Thirty -five  persons  declined  appointment  on  civil-service  cer- 
tificates.    There  were  108  resignations,  22  removals,  and  14  deaths. 

EXPOSITION  WOBX. 

The  Department  of  Agriculture,  in  connection  with  other  Depart- 
ments of  the  Government,  has,  in  compliance  with  the  law,  participated 
in  various  expositions  in  this  and  foreign  countries;  and  it  is  now  pre- 
paring an  exhibit  for  the  Louisiana  Purchase  Exposition  which  is 
expected  to  be  the  best  ever  made  by  the  Department. 

It  is  not  intended  to  make  this  an  exhibit  of  agricultural  products 
and  resources,  differing  in  that  respect  from  exhibits  prepared  for 
expositions  in  foreign  countries,  where  an  effort  has  always  been  made 
to  exhibit  the  products  and  resources  of  the  country  in  the  hope  of 
increasing  our  trade  abroad.  It  is  expected  that  the  articles  and 
material  exhibited  at  St.  Louis  will  illustrate  as  nearly  as  possible  the 
workings  of  the  various  Bureaus  and  Divisions  of  the  Department, 
giving  to  the  people  who  may  not  have  an  opportunity  to  visit  the 
Department  a  chance  to  see  what  it  is  doing  to  promote  the  agricul- 
tural interests  of  the  country. 

The  preparation  of  the  Department  exhibit  devolves  upon  the  heads 
of  the  several  bureaus  and  divisions,  under  the  general  direction  of 
the  Assistant  Secretary,  Hon.  el.  II.  Brigham,  the  representative  of 
the  Department  on  the  Government  board,  and  who  has  served  oa 
several  previous  occasions  in  the  like  capacit}'. 

Since  the  elevation  of  the  Department  of  Agriculture  to  executive 
rank,  the  President  has  honored  it  by  naming  its  representative  as  the 
chairman  of  the  Government  board  at  the  various  expositions. 

MAGNITTJDE  OF  AGBIGTJIiTTJBAIi  INDUSTBT. 

In  the  industrial  progress  made  by  the  United  States  during  recent 
years  there  has  been  no  more  conspicuous  feature  than  the  growth  of 
agriculture.  It  is  doubtful  if  the  magnitude  attained  by  our  farming 
interests  is  generally  known.  According  to  the  reports  of  the  Twelfth 
Census,  the  fixed  capital  of  agriculture,  comprising  the  value  of  the  land, 
buildings,  and  improvements,  of  implements  and  machinerv,  and  of 
live  stock,  amounted  in  1900  to  about  20  billions  of  dollars,  or  four 
times  the  fixed,  capital  invested  in  manufactures.     During  that  year 
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there  were  nearly  5,740,000  farms  in  the  United  States,  covering  an 
area  of  841  million  acres,  of  which  415  million  acres  consisted  of 
improved  land.  These  farms  had  a  total  value  of  $16,675,000,000, 
exclusive  of  farming  implements  and  live  stock.  Farm  implements 
and  machinery  formed  an  item  of  761  million  dollars,  while  the  value 
of  the  live  stock  on  farms  exceeded  3  billions  of  dollai's. 

As  further  indicating  the  importance  of  agriculture  in  the  United 
States,  it  is  a  striking  fact  that,  according  to  the  returns  of  the  last 
census,  about  40  million  people,  or  more  than  half  of  our  total  pop- 
ulation in  1900,  resided  on  farms.  Of  the  29  million  persons  com- 
prising the  portion  of  our  population  engaged  in  gainful  occupations, 
about  10  million,  or  more  than  a  third,  were  returned  as  employed  ia 
agricultural  pursuits.  The  people  that  work  upon  the  farm  outnum- 
ber by  more  than  3  million  persons  those  who  are  occupied  in  the 
manufacturing  and  mechanical  pursuits. 

In  1899,  according  to  the  census  returns,  the  produce  of  American 
agriculture,  including  farm  animals  and  their  products,  had  an  aggre- 
gate value  of  nearly  5  billion  dollars.  Some  of  the  crop  values  that 
make  up  this  total  were  almost  startling  in  their  size.  The  crop  of 
Indian  corn,  which  formed  the  leading  item,  had  a  value  of  828  million 
dollars.  The  hay  and  forage  of  the  census  year  were  worth  484 
millions.  Wheat,  which  ranks  next  to  corn  among  our  cereal  crops, 
gave  a  return  of  370  millions,  while  oats  were  produced  to  the  value 
of  217  millions.  Cotton,  the  great  crop  of  the  Southern  States,  was 
valued  at  324  millions. 

In  addition  to  these  foremost  crops,  there  were  numerous  others 
yielding  returns  in  value  that  I'an  into  the  millions.  Live  stock  and 
their  products  formed  an  exceedingly  important  factor  in  the  grand 
total.  The  animals  sold  and  slaughtered  during  the  year  were  valued 
at  above  900  millions.  The  several  products  of  the  dairy — milk,  but- 
ter, and  cheese — comprised  an  item  of  472  millions,  while  poultry  and 
eggs  together  brought  a  return  of  over  281  millions. 

As  a  result  of  the  intelligent  application  of  improved  methods  to 
American  agriculture,  the  produce  of  our  farms  has  enabled  us  to 
increase  the  volume  of  our  exports  every  year.  Products  of  agricul- 
ture form  about  two-thirds  of  our  entire  export  trade.  Last  year  the 
exports  from  the  farm  amounted  to  860  millions  of  dollars.  The 
science  of  agriculture  is  in  rudimentary  stages  in  all  lands.  The  edu- 
cation of  producers  from  the  field,  so  long  neglected,  has  recently 
been  undertaken  in  earnest  in  the  United  States.  Our  Government  is 
doing  more  for  the  farmer  than  all  other  nations  combined.  Results 
are  justifying  expenditures,  and  the  future  will  still  further  show  the 
value  of  science  applied  to  the  farm. 

Respectfully  submitted.  Jamks  Wilson,  Secretary* 

Washington,  D.  C,  November  29^  1902. 
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U.  S.  Department  of  Agricttlture, 

Weather  Bureau, 
Washington,  D,  C. ,  October  15,  1902. 

Sir:  I  have  the  honor  to  submit  a  report  of  the  operations  of  the 
Weather  Bureau  during  the  fiscal  year  that  ended  June  30,  1902. 
Re8i>ectfully, 

Willis  L.  Moore, 
Chief  of  Weatjier  Bureau, 
Hon.  James  Wilson,  Secretary. 


WOKK  OF  THE  TEAS,  WITH  RECOMMENDATIONS. 

FORECASTS  AND  WARNINGS. 

The  most  imjiortant  tropical  storm  of  the  year  appeared  first  as  a 
feeble  disturbance  in  the  subtropical  region  north  of  Cuba  August  9, 
1 001 .  It  advanced  thence  over  the  southern  part  of  the  Florida  penin- 
sula during  the  10th  and  11th,  and  recurved  westward  over  the  Gulf 
of  Mexico  by  the  morning  of  the  12th.  Moving  westward  the  storm 
increased  greatly  in  intensity  during  the  13th  and  14th,  and  during 
the  14th  and  15th  it  recurved  northward  over  the  Louisiana  coast, 
attended  by  gales  of  hurricane  force.  Warnings  in  connection  with 
this  storm  were  begun  on  the  10th.  The  estimated  damage  to  prop- 
erty along  the  Louisiana  coast  amounted  to  over  $1,000,000,  and 
according  to  the  estimate  of  the  secretary  of  the  Mobile  Chamber  of 
Commerce  the  value  of  property  saved  by  the  warnings  of  the  Weather 
Bureau  aggregated  several  millions  of  dollars. 

The  North  Atlantic  and  West  Indian  forecast  and  storm-warning 
service  was  continued  in  successful  operation  during  tlie  year.  Fore- 
casts for  the  first  three  days  out  of  steamere  bound  for  European  ports 
were  issuetl  daily  at  8  a.  m.  and  8  p.  m.,  and  American  and  European 
shipping  interests  were  notified  of  the  character  and  probable  course 
of  the  more  severe  storms  that  passed  eastward  from  the  American 
coast. 

The  following  letter,  dated  November  15, 1901,  addressed  bj^  the  sec- 
retary of  Lloyd's,  London,  to  the  Chief  of  the  United  States  Weather 
Bureau,  at  Washington,  indicates  the  degree  of  interest  that  is  being 
taken  in  the  Weather  Bureau  warnings  by  representatives  of  the  com- 
mercial and  shipping  interests  of  the  North  Atlantic: 

I  am  instmcted  to  express  to  yon  the  best  thanks  of  the  committee  of  Lloyd's 
for  the  forecasts  of  bad  weather  in  the  Atlantic  with  which  yon  have  been  so 
good  as  to  allow  them  to  be  favored,  and  I  am  desired  to  convey  to  you  the  con- 
gratulations of  my  committee  on  the  infallibility  of  the  predictions  that  have  been 
supplied  by  iheee  forecasts. 
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On  the  morning  of  November  1,  1901,  the  foDowing  message  was 
telegraphed  to  the  Weather  Bureau  offices  at  Hamilton,  Bermuda; 
New  York,  N.  Y. ;  .Philadelphia,  Pa.,  and  Boston,  Mass. :  "Severe dis- 
turbance moving  northward  east  of  Turks  Island  will  probably  pass 
near  Bermuda  Saturday." 

The  following  article  from  the  Bermuda  Colonist  of  November  6, 
1901,  verifies  the  accuracy  of  the  advices  furnished: 

The  hnrricane  that  was  predicted  by  the  Washington  Weather  Borean  for  Sat- 
urday arrived  on  time  and  raged  arotind  the  islands  for  twenty-four  honrs.  All 
the  incoming  steamers  were  delayed  in  consequence,  and  those  that  were  south- 
ward bound,  the  New  York  mail  steamer  especially,  exx)erienced  exceedingly  heavy 
weather.  The  growing  crops  throughout  the  colony  have  suffered  somewhat, 
and  the  storm  damage  to  property  has  been  considerable.  The  principal  damage 
reported  has  been  occasioned  to  government  proi)erty  about  the  islands  in  the 
Great  Sound,  where  the  prisoners  of  war  are  interned,  and  it  is  said  that  the  pre- 
liminary estimate  of  the  damage  reaches  the  sum  of  £2,000.  Reports  from  the 
westward  state  that  the  contractors  for  the  dock-yard  extension  works  have  also 
sustained  some  loss:  a  large  boat  used  for  conveying  laborers  foundered  and  a 
large  quantity  of  balk  timber  got  adrift. 

The  first  general  frost-bearing  cool  wave  of  the  fall  of  1901  swept 
from  the  northeastern  Rocky  Mountain  slope  southward  to  Arkansas 
and  Tennessee  and  eastward  to  the  North  Atlantic  coast  Statues,  from 
September  17  to  20.  Ample  warnings  were  distributed  throughout 
the  districts  visited  by  the  frosts  of  the  period'  referred  to. 

The  cold  waves  of  December,  1901,  were  exceptionally  severe  in  the 
Lake  region,  the  central  valleys,  and  the  Southern  States.  The  fol- 
lowing are  among  press  comments  made  regarding  these  cold  waves: 

[From  Montgomery,  Alii.,  Advertiser  of  December  10, 1901.] 

The  cold- wave  warning  was  issued  fully  thirty-six  hours  in  advance  of  the  coM 
changes;  it  was  telegraphed  to  all  the  important  towns  of  the  State,  from  which 
points  it  was  distributed  by  mail.  It  is  learned  that  the  information  was  posted 
in  over  1,500  places  in  the  State  yesterday  morning,  which  demonstrates  the  very 
thorough  and  rapid  system  the  Weather  Bureau  now  has  for  getting  such  warn- 
ings before  those  who  are  actually  interested. 

[From  Pa<tifl(^  Rural  Pros.--,  San  Francitco,  Dc»cembor  17, 1901.] 

There  has  been  some  injury  in  the  citrus-fruit  and  winter-vegetable  districts, 
but,  thanks  to  the  early  warnings  of  the  Weather  Bureau,  those  who  know  how 
to  bum  and  smoke  as  a  preventive  from  frost  effects  saved  much  property  wid 
gave  a  new  demonstration  of  the  efficacy  of  the  protective  measures  wnich  have 
been  brought  to  high  development  in  California. 

[Prom  New  Orleans  Time»-Dem(X!rat,  Decemlwr  17,  HlOI,  editorial.] 

The  Weather  Bureau  gave  ample  notice  of  the  coming  of  the  cold  wave,  and  its 
predictions  have  seldom  been  more  accurate  as  to  the  extent  of  the  wave,  the 
territory  that  woiild  be  affected  by  it.  and  the  degree  of  cold  the  thermometer 
would  record;  and  this  warning  did  much  to  prevent  any  serious  damage  to  the 
cane  crop  from  the  freeze  by  giving  the  planters  time  to  prex)are  for  it. 

[From  Pittsburg  Post,  Doceml)er  10,  IHOI,  editorial.] 

Much  credit  is  due  the  Pittsburg  station  of  the  United  States  Weather  Bnrean 

lor  its  truthful  and  timely  predications  in  the  recent  sudden  changes  of  weather  in 

this  section.     Warnings  far  in  advance  of  the  first  local  intimation  of  a  cjold  snap 

'-ere  sent  to  shippers  of  perishable  goods,  and  thus  much  damage  was  averted 

nat  otherwist*  would  have  resulted.    When  the  continuous  rains  and  heavy 

mows  set  in.  warnings  v'^^'e  alp'"  ^nt  o"*^  'notifying  property  holders  of  the  immi- 
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The  following  warnings,  telegraphed  from  Washington  to  Jackson- 
ille  for  distribution  in  Florida,  resulted  in  the  protection  of  more 
han  $1,000,000  worth  of  fruit,  vegetables,  and  other  property,  and  a 
lirect  saving  of  $540,000: 

Washington,  D.  C,  December  19, 1901. 

Center  of  low  moving  rapidly  sontheastward  over  Gulf.  Minimum  tempera- 
mre  to-night  in  central  and  north  Florida  will  equal  last  night,  and  outlook  is  for 
lower  temperature  Friday  night.  All  precautions  against  damage  by  cold  justified 
For  next  two  nights. 

Washington,  D.  C,  December  SO,  1901, 

Temperature  will  fall  to  about  20''  at  Jacksonville  to-night,  with  temperature 
below  freezing  in  the  interior  as  far  south  as  Jupiter.  Emergency  warmngs  and 
[lotify  poetmasters. 

The  floods  of  the  Upper  Ohio  River  in  December,  1901,  are  referred 
to  by  the  Pittsburg  Gazette,  of  December  16,  1901,  as  follows: 

The  disaster  to  a  large  fleet  of  coal  boats  on  the  river  last  night  is  shown  to  be 
not  chargeable  to  the  weather  service,  which  sent  early  warning  of  the  coming 
of  the  high  waters. 

The  destructive  floods  in  the  Appalachian  Mountain  streams  during 
the  closing  days  of  February,  1902,  were  anticipated  by  the  following 
warning,  telegraphed  February  23  from  Washington  to  Weather 
Bureau  stations  in  Pennsylvania  and  West  Virginia  for  distribution : 

Warmer  weather  indicated  for  next  two  days,  with  conditions  favorable  for 
rain  by  Monday^  night.  These  conditions  will  be  most  favorable  for  a  general 
breaking  up  of  ice  in  the  mountain  rivers  and  streams  of  Pennsylvania,  western 
Maryland,  and  West  Virginia.  Notify  all  interests  concerned  that  danger  from 
flood  in  low-lying  land  is  imminent. 

DISTRIBXJTION   OF   FORECASTS   AND  SPECIAL  WARNINGS. 

Much  attention  has  beon  given  to  the  mail  distribution  of  daily 
forecasts  through  the  rural  free  delivery,  and  a  substantial  increase 
was  made  in  this  direction,  although  during  the  latter  part  of  the 
year  our  efforts  were  greatly  hampered  by  lack  of  funds  for  the  pur- 
chase of  the  necessary  supplies  for  carrying  on  this  important  work. 

There  were  in  operation  August  1,  1902,  10,025  rural  free-delivery 
routes,  serving  approximately  1,000,000  families,  of  which  but  105,000 
families  (about  10  per  cent),  served  by  about  1,000  routes,  could  be 
furnished  with  the  forecasts  of  the  Weather  Bureau  from  the  funds 
available  for  that  purpose. 

The  Post-Ofl&ce  Department  estimates  that  there  will  be  in  oi)eration 
by  July  1, 1903, 15,000  routes  serving  approximately  1,500,000  families. 
With  the  necessary  funds  it  would  be  possible  to  make  the  distribu- 
tion of  the  daily  forecasts  of  the  Weather  Bureau  coextensive  with 
the  rural  free  delivery  itself.  The  distribution  of  forecasts  by  this 
means  alone  would  require  not  less  than  450,000,000  blank  forms  for 
the  routes  that  will  be  in  operation  on  July  1, 1903.  The  purchase  of 
these  forms,  together  with  the  necessary  printing  appliances  and  the 
employment  of  the  assistance  required,  will  cost,  it  is  estimated,  not 
less  than  $100,000. 
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The  followinfi  table  shows  the  geographic  extent  of  this  work,  oa 
well  )iH  the  tnurcasc  over  the  iliHtrihiition  of  the  previoiiH  year: 
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"  Including  rural  free  dellvHry 
EQUIPMENT  AND   INSPECTION   OP   VOLUNTARY   STATIONS. 

The  inspection  of  voluntary  stations  was  nndertaken  on  a  more 
-xtensive  scale  than  in  any  previous  year  in  the  history  of  theBorean, 
■■nd  for  the  first  time  an  allowance  for  this  pnrpose  was  made  each 
section,  H,940  having  been  apportioned  among  the  several  sections 
"■conling  *«  thei"  needs.  It  became  necessary,  however,  before  the 
...ill'    hi     ^.     .     ji>n«i  t.hea'ith/— If   o  use  the  unexpended  balances 
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:  account  of  the  uncertainty  of  being  able  to  continue  the  inspec- 
>n8  under  the  conditions  prescribed.  All  amounts  not  used,  there- 
re,  by  May  15  were  turned  in  to  be  applied  to  other  purposes  for 
lich  tlie  Bureau  had  urgent  need.  Less  than  $600  of  the  amount 
i  >ed  for  the  insjiection  of  stations  was  used;  but  with  this  com- 
:  lively  small  amount  268  stations  were  inspected,  at  an  average 
of  $1.04  per  station.  The  experience  gained  during  the  year  in 
L8  line  will  prove  of  decided  advantage  in  the  following  year,  for 
lich.  an  increased  allowance  has  been  made  and  all  of  which  will 

btless  be  exx)ended. 

vVTiile  230  new  voluntary  stations  have  been  established,  the  total 

imber  at  the  close  of  the  year  was  but  little  greater  than  at  the  end 

the  preceding  year,  as  209  stations  were  discontinued.     Efforts  have 

>en  mainly  directed  toward  the  improvement  of  the  equipment  and 

Dosure  of  instruments  at  stations  already  established  rather  than 

1  an  increase  in  the  number  of  stations.     A  very  gratifying 

>ro  vement  in  the  character  of  the  observations  has  followed.     There 

1  be  no  doubt  that  the  voluntary  observers  of  the  Bureau,  as  a  rule, 

w  more  thoroughly  understand  their  duty  and  perform  the  same 

ith  more  i>ainstaking  care  than  ever  before.     A  large  number  of 

lermometers  of  various  makes  have  been  replaced  by  the  standard 

)8ted  instruments  of  the  Weather  Bureau,  and  many  rain  gauges  not 

I  the  Weather  Bureau  pattern  have  been  replaced  by  those  corre- 

^nding  to  the  regular  station  equipment.     In  the  work  of  establish- 

ig  voluntary  stations,  and  improving  the  equipment  of  those  already 

stablished,  there  have  been  issued  during  the  year  607  maximum 

[lermometers,  388  minimum  thermometers,  313  thermometer  shelters, 

nd  about  200  rain  gauges. 

COTTON  AND  SUGAR  AND  RICE   SERVICES. 

Four  cotton-region  stations  have  been  discontinued  and  18  estab- 
ished,  7  of  the  new  stations  being  placed  in  the  important  cotton 
ields  of  Texas.  These  new  stations  constitute  a  valuable  addition 
o  the  cotton-region  service.  The  increase  is  highly  appreciated  by 
;ho8e  interested  in  cotton.  The  number  of  sugar  and  rice  region  sta- 
tions remains  unchanged,  there  being  8  such  stations.  The  total 
lumber  of  cotton  and  sugar  and  rice  stations  at  the  close  of  the  year 
^as  148 

CORN  AND  WHEAT  SERVICE. 

Two  new  stations  were  established  and  none  discontinued,  the  total 
lumber  being  133. 

CALIFORNIA  FRUIT  AND  WHEAT  SERVICE. 

This  service  was  inaugurated  during  the  latter  part  of  the  previous 
rear,  at  the  close  of  which  there  were  8  stations.  The  period  covered 
>y  the  reports  extends  from  June  1  to  August  31.  Before  the  resump- 
ion  of  the  service  for  1902, 12  new  stations  were  established,  the  total 
mm  r  now  reporting  being  20.  This  service  has  proved  very  popu- 
ar;  ii;  pplies  information  of  much  value  to  the  fruit  and  wheat 
nter^  a  of  California.  Daily  bulletins  are  issued  by  the  official  at 
$an  I»^  icisco  giving  the  maximum  and  minimum  temperatures  and 
■ain  u  ibr  the  series  of  stations,  the  bulletins  being  identical  in  char- 
with  those  of  the  com  and  wheat  and  cotton  region  services. 


8  DEPABTMENTAL   BEPOBTS. 

CLIMATE   AND  CROP  PUBLICATIONS. 

The  standard  of  the  monthly  section  reports  has  been  f  ally  main- 
tained, and  in  instances  improved.  The  value  of  these  is  now  more 
fully  recognized,  and  the  demand  for  them  is  constantly  increasing. 
These  reports  are  issued  with  promptness,  and  it  rarely  occurs  that  a 
section  bulletin  is  not  issued  before  the  close  of  the  month  succeeding 
that  fo'  which  it  forms  the  record. 

The  weekly  climate  and  crop  bulletins  are  in  greater  demand  than 
at  any  previous  time.  No  material  change  has  been  made  in  the  form 
of  the  bulletins  issued  by  the  several  sections.  The  editors  of  agri- 
cultural and  commercial  papers  avail  themselves  largely  of  these  bul- 
letins. 

Recognizing  the  importance  of  preserving  the  section  publications 
in  the  most  careful  manner,  nearly  $1,500  was  expended  daring  the 
year  in  binding  at  each  center  a  complete  file  of  all  the  section  reportB 
issued  by  the  several  sections.  We  have  now,  therefore,  at  every 
climate  and  crop  center,  bound  in  substantial  manner,  a  complete  file 
of  the  reports  of  each  and  every  section,  so  that  every  oUmate  and 
crop-service  section  center  is  prepared  to  place  at  the  disposal  of 
inquirers  detailed  climate  and  crop  information  from  every  part  of  the 
United  States. 

THE  WEATHEB  SEBVICB  IN  CUBA, 

The  work  that  the  Weather  Bureau  has  carried  on  in  Cuba  may  be 
divided  into  two  classes: 

(1)  The  climate  and  crop  service,  which  is  concerned  with  Cuba 
alone. 

(2)  The  storm- warning  service,  of  which  the  observation  stations  in 
Cuba  form  only  a  part  of  the  general  system  operated  primarily  for 
the  benefit  of  the  commerce  of  the  Gulf  and  South  Atlantic  coasts  and 
the  West  Indies. 

The  Cuban  section  of  the  climate  and  crop  service  of  the  Weather 
Bui-eau  has  been  turned  over  to  the  secretary  of  agriculture  of  the 
Cuban  Republic.  It  consisted  of  25  voluntary  observation  stations, 
each  one  of  which  was  equipped  with  a  set  of  thermometers,  a  rain 
gauge,  an  instrument  shelter,  and  the  necessary  forms  for  the  render- 
ing of  reports;  it  had  also  86  crop  correspondents. 

The  voluntary  observers  and  the  crop  correspondents  reported  to 
Havana,  and  gave  to  the  section  director  the  data  that  enabled  him 
to  publish  a  monthly  climatological  report  of  the  island  and  a  weekly 
bulletin  showing  the  condition  of  crops  in  the  various  provinces. 

That  portion  of  our  storm-warning  service  located  on  the  i.sland  of 
Cuba  consists  of  an  observatory  at  Havana,  one  at  Cienfuegos,  one  at 
Puerto  Principe,  and  one  at  Santiago.  The  protection  of  our  own  sea- 
ports on  the  Gulf  and  South  Atlantic  coasts  against  the  approach  of 
West  Indian  hurricanes  renders  it  desirable  to  have  a  few  observa- 
tion stations  on  the  island  of  Cuba. 

A  mutually  beneficial  cooperation  has  been  proposed,  whereby  the 
Cuban  Republic  might  be  given  the  benefit  of  our  extensive  system 
of  cable-reporting  stations  in  return  for  the  privilege  of  maintaining 
the  four  stations  hereinbefore  referred  to. 

In  accordance  with  the  request  of  the  Cuban  Government  the  Weather 
Bureau  is  still  making  forecasts  for  the  island  and  e^ibling  them  to  all 
of  the  commercial  ports  of  the  Republic.     These  warnings  can  only 
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e  made  by  some  official  having  daily  access  to  the  extensive  system 
f  observations  collected  by  the  United  States  (Tovernment  from  the 
ilands  and  mainland  around  and  about  the  Gulf  of  Mexico  and  the 
)aribbean  Sea. 

Observations  taken  only  on  the  island  of  Cuba  would  not  cover  an 
irea  of  sufficient  extent  to  render  possible  the  making  of  the  most 
kocurate  warnings.  The  Weather  Bureau  has  in  it«  possession  the 
lecessary  data  on  which  the  most  reliable  forecasts  and  warnings  for 
7aba  can  be  made,  and  has  been  glad  to  render  this  service  to  the 
Tuban  Gk>vemment. 

THE  MONTHLY  WEATHER  REVIEW. 

The  Monthly  Weather  Review  has  been  published  as  regularly  as 
>racticable,  but  the  number  for  the  month  of  April,  1902,  was  kept 
waiting  in  order  to  include  therein  an  important  memoir  on  "Rainfall 
md  charts  of  rainfall,"  to  be  illustrated  with  a  special  edition  of  the 
■elief  map  of  the  United  States,  to  be  furnished  by  the  cooperation  of 
ihe  U.  S.  Geological  Survey.  The  Review  for  the  month  of  May  was 
ilso  delayed  for  about  two  weeks  in  order  to  include  therein  a  plate 
)f  the  holograph  spectrum  furnished  by  the  kindness  of  Prof.  S.  P. 
Langley,  Secretary  of  the  Smithsonian  Institution.  The  July  Review 
ippeared  on  time. 

As  the  Monthly  Weather  Review  continues  to  be  recognized  as  an 
mportant  medium  for  the  diffusion  of  knowledge  of  the  results  of 
work  in  all  branches  of  climatology  and  meteorology,  no  pains  have 
3een  spared  to  make  it  a  credit  to  the  Government.  The  general 
ippearance  of  the  Review  has  been  improved  by  the  introduction  of 
lew  t>i)e  and  a  quality  of  paper  that  allows  the  insertion  of  illustra- 
.ions  in  the  text,  thereby  diminishing  the  general  cost  of  printing.  I 
isked  Professor  Abbe  to  prepare  a  brief  statement  of  the  articles 
nost  important  to  meteorological  science  that  have  appeared  during 
he  past  year.     Special  mention  is  made  of  the  following: 

(1)  Byron  McFarland:  **The  thunders torm — a  new  explanation  of  one  of  its 
)heiiomena.''  In  this  the  author  maintains  that  the  descending  mass  of  cool  air 
locompanying  the  rain,  by  reason  of  its  greater  density  and  pressure,  causes  the 

Iden  rifle  in  the  barometer  that  generally  a4^comx)anies  a  thunderstorm. 

^2)  Marcel  Brillonin:  **  Historical  introduction  to  his  collection  of  original 
nemoirs  on  the  general  circulation  of  the  atmosphere."  This  is  an  excellent 
Titical  review  of  important  publications  on  the  movements  of  the  atmosphere, 
rhe  author  especially  enforced  the  necessity  of  studying  the  atmosphere  in  con- 
don  with  toe  real  surface  of  the  earth,  and  not  the  ideal  uniform  globe  that  is 
I  ly  considered  by  mathematicians. 

vo;  xtankW.  Very:  **The  solar  constant.''  This  is  an  admirable  review  of 
he  present  state  of  our  knowledge  of  the  amount  of  heat  received  by  the  atmos- 
>here  frcon  the  sun,  and  the  amounts  absorbed  and  radiated  by  the  air.  Professor 
iTery  also  gives  some  fundamental  suggestions  as  to  the  metnod  of  investigating 
his  flubject,  which  is  so  important  to  meteorology.  This  article  has  been  very 
"avorably  noticed  by  Euroi)ean  reviewers. 

(4)  H.  H.  Kimball:  "Ice  caves  and  frozen  wells."  This  embodies  the  results 
>f  a  personal  examination  of  several  cases  in  which  ice  is  formed  and  preserved 
mder  ground.  Mr.  Kimball  gives  a  satisfactory  general  explanation  of  the  mete- 
orological conditions  necessary  to  this  formation  of  ice,  showing  that,  in  general. 
:ave8,  wells,  and  porous  ground  are  cooled  by  the  percoliti  )n  of  cold  air  to  smli 
m  extent  that  the  cold  ground  will  freeze  any  water  that  may  subsequently  flow 
nto  it.  He  cites  cases  of  stalactites  and  stalagmites  of  ice  in  deserted  irim  mines. 
DiJken  in  connection  with  the  exhaustive  descriptive  work  by  E.  S.  BiUh.  of 
^hiladeApfaia,  we  have  now  a  very  satisfactory  idea  of  tho  process  by  which  ice 
ayes,  ice  beds,  and  frozen  wells  are  formed  throughout  tlie  world,  and  the  former 
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hypotheses,  especially  that  which  referred  them  hack  to  the  Glacial  age.  must 
now  be  abandoned. 

(5)  H.  H.  Kimball:  **  Tlie  general  circulation  of  the  atmosphere/'  especially  in 
the  Arctic  rej<ionH.  In  this  memoir,  which  was  a  thesis  for  the  degree  of  M.  S., 
the  author  shows  the  great  contrast  l)etween  the  theories  of  Ferrel,  Oherbeck. 
and  Helmholtz  on  the  one  hand,  and  those  of  Bigelow  and  Teisserenc  de  Sort  on 
the  other.  He  then  (collects  and  (charts  all  available  observations  of  the  move- 
ments of  the  highest  cirrus  clouds  in  northern  latitudes,  and  shows  that  they 
demonstrate  the  existence  of  a  rather  weak  movement  of  the  surface  wind  wert- 
ward  for  latitudes  north  of  65  \  with  modifications  introduced  by  the  low  baro- 
metric pressures  in  the  North  Atlantic  and  Bering  Sea.  It  is  probable  that  these 
modifications  are  appreciable.  l)ecanse  in  northern  latitudes  the  cirri  are  low 
down,  and  above  these  there  should  be  a  stronger  current  from  the  west  eastward. 

(0)  Prof.  C.  F.  Marvin:  ''The  measurement  of  sunshine  and  the  preliminary 
examination  of  Angstrom's  pyrheliometer. "  This  paper  not  only  introduced 
Angstrom's  electric  comjiensation  pyrheliometer  to  the  attention  of  American 
physicists,  but  shows  how  it  can  be  best  used  to  advance  meteorological  research. 
Three  copies  of  this  instrument  have  been  purchased  by  the  Weather  Buitaauand 
c^aref  uUy  compared  lief  ore  being  intruste<l  to  the  hands  of  the  resjiective  observen. 
Professor  Marvin's  paper  gives  the  results  of  these  comparisons,  from,  which  it 
appears  that  the  amount  of  heat  received  from  the  sun  per  minute,  per  square 
centimeter,  by  a  siirf iice  normal  to  the  solar  rays  and  outside  of  the  earth's  atmoe- 
phere,  is  alK>nt3.1  gram  calories,  and  that  measurements  made  at  sea  level  are 
liable  to  an  uncertainty  of  about  1  per  cent. 

(7)  O.  L.  Fassig:  "The  westward  movement  of  the  daily  barometric  wave." 
This  is  a  short  article  accompanied  by  important  charts,  showing  that  the  princi- 
pal features  in  the  diurnal  curve  of  local  variations  of  barometric  pressure  move 
westward  around  the  globe  daily. 

(8),  (9)  Mark  S.  W.  Jefferson:  ''Thereductionof  records  of  rain  gauges.^*  This 
article  calls  attention  to  the  unsatisfactory  c(mdition  of  our  knowledge  of  the  dis- 
tribution of  rainfall.  The  author  suggests  certain  modifications  in  the  methods  of 
preparing  rainfall  charts.  As  this  subject  is  of  the  greatest  interest  in  relation 
to  agriculture,  irrigation,  engineering,  and  general  meteorology,  correspondence 
was  invited  on  this  subject.  Professor  Abbe  prejmred  an  extensive  "  symposiuia  " 
on  ''Rainfall  and  charts  of  rainfall."  which  appeared  as  a  supplement  to  the 
Monthly  Weather  Review  for  April,  190:2.  In  this  s>mposium  tne  latest  rainfall 
charts  by  Prof.  A.  J.  Henry,  of  the  United  States  Weather  Bureau,  for  the  years 
1871-190*1,  inclusive,  and  by  Mr.  Henry  Gannett,  of  the  United  States  Gteolcttical 
Survey,  for  the  years  1871-1^93,  appt*ari*d,  accomx)anied  by  a  relief  mapoi  tiie 
United  Statt»s,  which  must  he  studied  in  coimection  with  the  rain&U.  The  cor- 
respondence and  extracts  published  in  this  symposium  explain  the  methods  of 
preivaring  rainfall  charts,  and  show  some  of  the  errors  of  those  who  would  apply 
hypothetical  corrections  for  altitude,  or  would,  from  the  presence  of  forests  and 
lakes,  infer  a  special  increase  of  rainfall.  The  whole  discussion  emphasizes  the 
extreme  importance  of  a  large  increase  in  the  number  of  our  rainfall  stations,  in 
order  that  the  Weather  Bureau  may  siitisfactorily  re8XK)nd  to  the  genend  public 
demand  for  information  as  to  rainfall  and  snowfall. 

(10)  Maxwell  Hall:  '*  The  smi-siK)t  period  and  the  temperature  and  rainfall  of 
Jamaica.''  In  this  paper  the  author  shows  that  since  1883  there  has  been  a  doee 
parallelism  between  the  lue^n  maximum  temi)eratures  at  Kingston  and  the  curve 
of  sun-spot  numlx^rs.  There  is  als<j  some  show  of  x>»rallelism  between  this  sun- 
spot  curve  and  that  of  the  general  rainfall  for  Jamaica. 

(11)  A.  Wolfer:  In  order  tf)  facilitate  the  study  of  solar  relations.  Professor 
Abbe  reprinted  in  the  Monthly  Weather  Review  for  November,  1901,  the  complete 
table  of  •*  Wolf's  relative  sun-spot  numbers."  This  led  to  a  corresi>ond6nce  with 
Prof.  A.  Wolfer,  of  Zurich,  who  stated  that,  as  the  successor  to  Ptofessor  Wolf, 
he  had  undertaken  to  revise  the  original  series  of  sun-spot  numbers  and  incor- 
porate all  newly  discovennl  data.  This  revision  was,  therefore,  published  with 
»ome  remarks  by  Wolfer  in  the  Monthly  Weather  Review  for  April,  1903,  simul- 
taneously with  its  publication  in  Switzerland.  This  constitutes  a  most  welcome 
iddition  to  our  knowledge  of  sun-spot  phenomena,  and  while,  on  the  one  hand,  it 
will  undoubtedly  stimulate  research  into  the  relations  between  the  sun  and  the 

arth,  it  will,  on  the  other  hand,  serve  to  refute  many  erroneous  hypotheses  and 
bring  us  nearer  t<3  the  truth. 

(12)  All^ert  Matthews:  *'  Indian  summer."  This  is  the  result  of  an  exhaustive 
search  in  the  literature  of  England  and  America;  the  author  shows  that  the  term 
nrimr-  t-n-mmfXT  irHt.  HmmaT*^  IT  "•'70.^  j»t.  '"hich  time  it  was  probably  in  general 
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oae  thTonglumt  the  United  States.  This  memoir  has  excited  very  general  com- 
mendation, coupled  with  expressions  of  surprise  at  finding  that  we  teow  so  little 
about  tbe  orig^in  of  the  term  and  the  reason  for  its  adoption. 

(13)  S.  P.  Langley:  "The  Astrophysical  Observatory  of  the  Smithsonian  Insti- 
tution.*' In  this  article  Professor  Langley  first  describes  his  bolometer  and  his 
laborious,  but  successful,  efforts  to  secure  a  holograph  made  by  automatic  meth- 
ods. The  article  is  illustrated  by  a  remarkably  fine  reproduction  of  Langley  *s 
original  holograph  spectrum.  The  author  calls  attention  to  the  important  mete- 
orological hearings  of  his  studies  with  the  bolometer.  That,  in  fact,  our  seasonal 
weather  changes  and  probably  also  the  irregularities  of  clunate  from  year  to  year 
are  dex>endent  upon  the  absorption  of  solar  heat  by  the  carbonic-acid  gas  and  the 
aqueous  Tajpor  in  the  atmosphere.  The  absorption  is  greatest  in  Washington  in 
August.  »jnilar  results  have  been  attained  with  the  actinometer  of  Crova  at 
Montpellier,  and,  especially,  by  the  visual  observations  of  aqueous  absorption 
lines  in  the  spectrum,  as  conducted  by  L.  E.  Jewell  at  the  Johns  Hopkins  Uni- 
versity and  published  in  1896  in  Bulletin  16  of  the  United  States  Weather  Bureau. 
There  can,  therefore,  no  longer  be  any  doubt  that  by  means  of  these  instruments 
meteorologists  at  sea  level  will  be  able  to  gauge  the  average  and  the  special 
absorptive  powers  of  the  whole  atmosphere  above  them.  The  bolograpli  and 
actmometer  must,  therefore,  form  an  imxK)rtant  adjimct  in  every  important 
meteorolc^cal  observatory. 

(14)  F.  H.  Brandenburg,  W.  V.  Brown,  and  Prof.  E.  B.  Garriott:  "On  the  clas- 
sification and  index  of  weather  maps  and  weather  types  as  an  aid  to  forecasting.'^ 
These  three  articles  on  this  subject  have  shown  practicable  methods  of  obtaining 
an  end  that  is  greatly  to  be  desired.  Professor  Garriott  especially  calls  attention 
to  the  fact  that  tyi)ee  of  formations  and  movements  of  the  same  general  character, 
extending  over  i)eriods  of  several  days,  are  much  more  important  than  types  of 
individual  weather  maps  or  weather  conditions.  It  is  to  be  hoped  that  the  great 
importance  of  this  subject  will  stimulate  further  efforts  in  this  line,  but  they  will 
hardly  attain  complete  success  unless  they  are  carried  out  in  sympathy  with  cor- 
rect views  of  the  general  circulation  of  the  atmosphere.  It  is  this  latter  question 
that  offers  the  fundamental  difficulty  in  all  weather  forecasting,  and  especially  in 
long-range  forecasts.  An  article  by  Professor  Abbe  in  the  December  Review, 
**The  physical  basis  of  long-range  forecasts,''  explains  the  general  character  and 
difficulties  of  the  problem  in  popular  language,  and  suggests  an  appropriate 
method  of  treating  the  general  circulation  of  the  atmosphere,  as  disturbed  by  the 
piresenoe  of  land  and  water  on  this  globe.  But  the  most  important  work  on  this 
snbject  is  that  of  Professor  Bigelow  mentioned  below. 

(15)  Prof.  F.  H.  Bigelow:  **  Studies  on  the  statics  and  kinematics  of  the  atmos- 
phere in  the  United  States." 

Paper  I.  **A  new  barometric  system  for  the  United  States,  Canada,  and  the 
West  Indies." 
Paper  II.  * '  Method  of  observing  and  discussing  the  motions  of  the  atmosphere. ' ' 
Paper  in.  **  The  observed  circulation  of  the  atmosphere  in  high  and  low  areas. " 
Paper  IV.  *'  Review  of  Ferrel's  and  Oberbeck's  theories  of  the  local  and  general 
circulations." 

Paper  V.  '*  Relations  between  the  general  circulation  and  the  cyclones  and 
anticyclones." 
Paper  VI.  '  *  Certain  mathematical  formulae  useful  in  meteorological  discussions. ' ' 
This  series  of  pai)ers,  published  in  the  Monthly  Weather  Reviews  for  Jan- 
uary-June, 1902,  are  important  contributions.  They  constitute  a  complete  sum- 
mary of  Professor  Bigelow's  researches  into  the  physics  of  the  earth's  atmosphere 
and  also  give  us  a  general  idea  of  nearly  all  that  has  thus  far  been  accomplished 
in  this  field  of  work.  This  study  involves  a  knowledge  of  the  conditions  prevail- 
ing at  and  above  ordinary  cloud  levels;  therefore,  the  author  has  discussed  the 
movements  of  the  atmosphere,  the  formation  of  clouds,  the  temperatures  and 
moistures  observed  by  the  highest  balloon  ascensions.  He  not  only  summarizes 
all  the  work  that  is  published  in  detail  in  his  International  doud  Report  and  his 
System  of  Barometry,  but  he  prepares  the  way  for  a  proper  reduction  of  the 
observations  of  temperature,  moisture,  and  wind  made  at  Weather  Bureaii  sta- 
tions and  for  drawing  of  daily  weather  maps  for  several  successive  levels  in  the 
atmosphere.  He  fin&  that  with  increasing  altitude  above  10,000  meters  the  rate 
of  dinunution  of  temperature  steadily  diminishes,  bnt  recognizes  that  the  accu- 
rate measurement  of  the  temperature  of  the  air  in  the  highest  strata  is  a  very 
difficult  process,  and  that  all  efforts  to  secure  reliable  results  deserve  the  hearty 
support  of  meteon>log^stB.. 
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Aiuojig  the  most  important  x>apers  accepted  bat  still  awaiting  publication  m  the 
Monthly  Weather  Review  are  the  two  following: 

(1)  W.  A.  Bentley:  '*A  report  on  microphotographs  of  snow  crystals  seemed 
during  the  winter  of  1901-3."  For  twenty  years  Mr.  Bentley  has  devoted  him- 
self to  the  stndy  of  snow  crystals.  His  cx)llection  of  microphotographs  taken  in 
Jericho,  Vt. ,  surpasses  the  sum  total  of  all  that  has  been  done  by  all  others  in  the 
world,  and  must  form  the  basis  of  all  future  study  into  the  reasons  for  the  greit 
variety  of  forms  that  occur.  It  seems  likely  that  each  snowflake  contains  within 
itself  traces  of  the  processes  that  it  has  had  to  undergo  in  its  journey  from  the 
clouds  to  the  earth.  Therefore  the  crystals  should  tell  us  of  the  atmospheric  con- 
ditions in  the  regions  whence  they  came.  From  this  point  of  view  it  is  evidently 
important  to  encourage  Mr.  Bentley  in  his  labor  of  love.  It  is  to  be  hoped  that  a 
physicist  of  sufficient  ability  may  be  found  to  associate  himself  with  Mr.  Bentley 
in  this  work  and  to  carry  it  on  to  its  successful  conclusion. 

(2)  J.  W.  Sandstrom:  ''On  the  construction  of  isobaric  charts.'*  This  memoir 
has  been  prepared  under  the  general  supervision  of  Prof.  V.  Bjerknes,  of  the  Uni- 
versity of  Stockholm,  and  is  believed  to  present  important  novellies  in  practical 
meteorology.  Mr.  Sandstrom  has  made  special  use  of  the  splendid  series  of  obser- 
vations in  the  free  air  obtained  by  the  Weather  Bureau  by  means  of  the  Marvin 
kite  and  meteorograph,  diiring  the  summer  of  1898.  It  seems  likely  that  his 
studies,  taken  in  connection  with  those  of  Professor  Billow,  will  indicate  the 
prox)er  method  of  utilizing  daily  rec*x)rds  from  kites  and  balloons  as  suwlementary 
to  observations  of  the  clouds  by  means  of  the  nephoscoi)e.  Mr.  Sandstrdm's 
memoir  was  written  in  German,  and  is  now  being  translated  by  Professor  Abhe 
for  publication. 

Professor  Abbe  states  that  his  duties  as  dean  of  the  scientific  staff 
and  editor  of  the  Monthly  Weather  Review  have  been  ij^eatly  light- 
ened by  the  valuable  assistance  of  Mr.  H.  II.  Kimball  as  assistant 
editor  of  the  Review. 

The  recent  publication  of  the  important  "Lehrbuch  der  Meteor- 
ologie,"  by  Prof.  Dr.  Julius  Ilann,  of  Vienna,  marks  an  important 
epoch  in  the  history  of  meteorology.  It  constitutes  a  fairly  complete 
summary  of  the  present  condition  of  our  knowledge  in  all  branches 
of  observational  meteorology,  with  many  valuable  suggestions  as  to 
the  theories  and  explanations  of  the  phenomena.  Professor  Abbe 
has  coQtinued  the  translation  of  this  work  as  rapidly  as  other  duties 
would  i^ermit;  but  it  is  a  large  undertaking  and  can  not  be  finished 
within  tlie  coming  year. 

(^ARNEOIE   INSTITUTKW. 

The  establishment  of  tlie  Carnegie  Institution  for  research  has  led  the 
trustees  to  address  the  chief  of  the  Weather  Bureau  a  general  request 
for  suggestions  as  to  what  this  institution  can  do  for  meteorology,  and 
the  board  of  research  appointed  by  the  chief  of  Bureau  has  duly 
reported  on  the  subject.  The  trustees  of  the  Carnegie  Institution  have 
requested  Professor  Abbe  to  act  as  their  general  adviser  on  matters 
I)ertaining  to  met-eorology.  The  chief  of  Bureau's  report  to  the  trus- 
tees, as  also  that  of  Professor  Abbe,  takes  very  much  the  same  view 
of  the  subject;  that  is,  that  the  Carnegie  Institution  should  occnpy 
those  fields  of  research  tliat  are  outside  of  the  official  duties  of  other 
institutions,  but  should  cooi)erate  with  them  as  far  as  possible. 

AERIAL   RESEARCH. 

There  has  been  inaugurated  a  programme  of  atrial  research  in  the 
V  iper  strata  of  the  atmosphere.  Professor  Abbe  has  been  given 
?harge  of  this  work,  with  the  privilege  of  calling  upon  Professors 
^^arvin,  Bigelow,  and  others  for  assistance.  The  first  duty  in  con- 
,^  ^t'-y  -Hfh  thii'     ''*^^  has  b'*^'  ^^  <*o-i"espond  with  manufacturers  of 
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tiydrc^en  and  with  instrument  makers  and  special  aeronautic  experts 
in  the  United  States  and  Europe,  in  order  to  ascertain  what  is  at  pres- 
considered  practicable  and  best.  There  is  every  prospect  that  we 
I  be  able  to  send  up  some  sounding  balloons  with  meteorographs 
uuring  the  coming  year.  Meanwhile  the  most  laborious  part  of  the 
preparatory  work  falls  upon  Professor  Marvin  and  will  take  nearly  all 
of  his  time  for  six  months  to  come. 

SOLiAR  HEAT  AND  ATMOSPHERIC  ABSORPTION. 

In  July,  1901,  the  Bureau  received  three  copies  of  Angstrom's 
Electric  Compensation  Pyrheliometer,  wliich  instrument  is  intended 
to  measure  in  calories  the  amount  of  heat  received  by  radiation  from 
any  distant  source,  including,  of  course,  the  sun.  It  is  intended  to 
use  these  three  instruments  in  carrying  out  researches  on  the  amount 
of  solar  heat  and  of  atmospheric  absorption  and  allied  questions.  One 
of  them  is  kept  as  a  standard  at  the  Weather  Bureau  and  may  be  used 
in  Washington;  the  others  are  now  located,  respectively,  in  Balti- 
more, in  care  of  Prof.  J.  S.  Ames,  and  the  other  in  Providence,  R.  I., 
in  care  of  Prof.  Carl  Barus.  Numerous  investigations  must  be  car- 
ried on  by  these  physicists  as  preliminary  to  the  main  object  of  our 
research.  Articles  published  in  the  Monthly  Weather  Review  by 
Prof.  C.  F.  Marvin  and  Prof.  F.  W.  Very,  and  by  Mr.  C.  G.  Abbott 
and  Prof.  S.  P.  Langley,  have  given  a  general  idea  of  the  scope  that 
tiie  investigation  must  take. 

BAROMETRY. 

The  work  on  the  barometry  of  the  United  States  and  Canada  has 
been  completed  by  Prof.  Frank  II.  Bigelow,  and  the  tables  for  the 
reduction  of  sea  level  have  been  in  operation  since  January  1,  1902, 
with  results  which  seem  to  be  quite  satisfactory.  The  work  of  pre- 
paring and  checking  the  station  tables  for  reductions  to  the  3,500-foot 
and  the  10,000-foot  planes  is  complete,  and  the  individual  tables  will 
be  issued  during  July,  to  be  expanded  at  the  stations,  so  that  they 
will  be  ready  for  use  in  the  autumn,  as  soon  as  the  circulation  begins 
to  be  vigorous. 

NEPHOSCOPIC  ORSERVATIONS. 

A  very  valuable  set  of  nephoscope  observations  in  the  West  Indies 
Islands  has  been  secured,  beginning  May,  1899,  and  extending  to  May, 
1902,  at  11  stations.  The  circulation  of  the  atmosphere  in  the  tropical 
zone  has  never  been  carefully  mapped  out,  and  these  observations  for 
the  first  time  afford  us  the  necessary  data  for  discussing  these  prob- 
lems. In  view  of  the  popular  interest  in  the  distribution  of  the 
ashes  ejected  from  the  volcanoes  in  May  and  June,  it  is  very  oppor- 
tune that  the  prevailing  currents  of  air  in  the  upper  strata  should  be 
accurately  determined.  The  computations  on  this  work  have  been 
begun.  Similarly,  nephoscope  observations  will  soon  be  commenced 
in  the  Pacific  and  Plateau  districts,  in  order  to  supplement  those 
made  in  1896-97  for  the  international  commission. 

VAPOR  TENSION  AND  PRECIPITATION. 

It  has  become  necessary  to  discuss  the  Weather  Bureau  observa- 
tions on  the  vapor  tension  throughout  the  United  States,  in  view  of 
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the  fact  that  no  attempt  has  ever  been  made  to  construct  any  nor- 
mals, or  to  determine  the  seasonal  variation  of  the  precipitation  as 
depending  npon  this  element.  These  computations  will  necessarily 
involve  a  careful  treatment  of  the  wet  and  dry  bulb  temx>eraturesand 
a  consideration  of  the  troublesome  psychrometric  problems  that  are 
involved. 

LOSS  OP  LIFE  IN  THE  UNITED  STATES  BY  LIGHTNING. 

In  Bulletin  No.  30  the  information  collected  from  all  parts  of  the 
country  during  the  past  ten  years  has  been  brought  together  and 
summarized  by  Prof.  A.  J.  Henry.  It  is  shown  in  this  publication 
that  destructive  lightning  strokes  occur  with  greater  frequency  in 
some  parts  of  the  country  than  in  others;  that  the  region  of  greatest 
frequency  is  in  the  Ohio  Valley,  the  lower  lake  region,  and  the  mid- 
dle Atlantic  States,  and  that,  considering  the  sparsity  of  the  popula- 
tion, the  number  of  fatalities  in  the  middle  Rocky  Mountain  region 
and  the  upper  Missouri  Valley  is  surprisingly  large.  A  study  of  the 
data  has  also  enabled  the  Bureau  to  formulate  a  few  simple  precau- 
tions against  danger  from  lightning  stroke  that  are  here  reiterated: 

It  is  not  judicious  to  stand  under  or  near  trees  during  thunder- 
storms, in  the  doorways  of  bams,  near  chimneys  and  fireplaces,  or  tim- 
bers that  lead  directly  to  the  room.  Neither  should  one  stand  near 
the  point  of  entrance  of  telegraph  and  telephone  wires.  (The  latter 
should  invariably  be  provided  with  lightning  arresters  and  ground 
wires.)  It  is  not  advisable  to  huddle  under  wagons,  thrashing 
machines,  or  under  frame  structures  surmounted  by  a  flag  pole.  A 
wire  clothesline  should  not  be  attached  to  a  dwelling  house  under  any 
circumstances;  rather  suspend  it  between  two  neighboring  trees  or 
posts. 

WIND    VELOCITY    AND    FLUCTUATIONS    OF    WATER    LEVEL    ON    LAKB 

ERIE. 

Strong  westerly  winds  on  Lake  Erie  pile  up  the  water  in  the  harbor 
of  Buffalo,  at  the  eastern  end  of  the  lake,  the  rise  in  level  at  times 
being  so  great  as  to  be  detrimental  to  navigation  and  injurious  to 
wharf  i^roperty.  The  establishment  under  the  direction  of  the  Chief 
of  Engineers,  V,  S.  Army,  of  self-recording  water-level  gauges  in 
Buffalo  Harbor  and  at  the  western  end  of  the  lake,  and  the  hearty 
cooperation  of  that  official  with  the  Bureau,  has  made  it  possible  for 
Professor  Henry  to  study  the  relations  between  the  force  and  direction 
of  the  wind  and  sudden  changes  in  the  level'of  lake  waters. 

It  was  found  that  with  westerly  wind  velocities  of  less  than  50  miles 
per  hour  at  the  eastern  end  of  the  lake  the  changes  of  level  in  BuflMo 
Harbor  were  not  great  enough  to  menace  navigation;  when,  however, 
the  velocity  of  westerly  winds  passes  beyond  50  miles  per  hour,  wharf 
property  is  always  more  or  less  exposed  to  danger  from  flooding.    The 
height  to  which  the  water  will  rise  depends  partly  upon  the  strength, 
luration,  and  suddenness  of  the  westerly  winds  and  partly  upon  tiie 
season  of  the  year.     The  winds  of  the  warm  season  seldom  prevail  long 
3nough  to  cause  an  overflow.     It  was  also  found  that  while  the  crest 
'>f  the  rise  in  lake  level  and  the  maximum  velocity  of  the  wind  gen- 
erally coincided  in  point  of  time,  the  wat.er  would  begin  to  fall  as  soon 
4S  the  crest  was  reached,  regardless  of  the  force  of  the  wind,  and  that 
t  would  continue  to  fall  and  then  rise  again,  in  a  series  of  oscillations 
(p  »r^  4^'\i^j\   iintii  thA  norma'  'evcl  was  rcstorcd. 
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The  relations  between  the  velocity  of  the  wind  and  dangerous 
iges  in  water  level  seem  to  be  sufficiently  definite  to  attempt  to 

)n       t  them  for  the  benefit  of  local  interests  at  Buffalo  and  the 

am  end  of  the  lake,  especially  the  last  named,  where  a  know- 

^6  of  the  changes  in  depth  of  water  in  the  channel  at  the  mouth  of 

ae  Detroit  River  would  be  of  great  value  to  vessel  interests. 

CONVENTION   OF  WEATHER  BUREAU  OFFICIALS. 

The  triennial  convention  of  Weather  Bureau  officials  met  at  Mil- 
waukee, Wis.,  August  27-29,  1901.  There  were  in  attendance  one 
Lundred  of  the  directing  officials  of  the  Bureau,  representing  every 
eetion  of  the  country  and  every  branch  of  the  weather  service.  The 
entire  scientific  staff,  consisting  of  seven  professors,  was  present  and 
ook  i)art  in  the  proceedings.  The  Secretary  of  Agriculture  honored 
he  convention  with  his  presence  just  before  its  close,  and  in  a  few 
irell-chosen  remarks  congratulated  the  convention  on  the  achieve- 
nents  of  the  weather  service  and  the  high  standard  of  its  personnel, 
rhe  citizens  of  Milwaukee  gave  the  members  of  the  convention  and 
heir  guests  a  banquet  at  the  Pfister  Hotel  on  the  evening  of  the  last 
lay  of  the  convention.  The  banquet  was  presided  over  by  Hon.  E.  C. 
i¥aU,  president  of  the  chamber  of  commerce.  The  Press  Club  of 
Milwaukee  also  generously  entertained  the  convention  at  a  reception 
me  evening  during  its  stay  in  the  city. 

Much  work  valuable  to  the  Government  service  was  accomplished 
>y  this  gathering  together  of  the  leading  officials  of  the  Bureau.  The 
•eport  of  the  convention  has  been  printed  as  Bulletin  No.  31.  It 
M>mprises  250  pages  and  contains  all  of  the  papers  read  before  and 
liscussed  by  the  convention.  This  report  will  be  read  and  studied 
>y  the  officials  of  the  Bureau  who  were  not  in  attendance  at  the  con- 
tention. By  thus  printing  and  disseminating  a  complete  report  of 
he  convention  the  younger  observers  and  officials  of  the  Bureau  are 
pven  nearly  as  much  benefit  as  though  they  had  been  in  attendance. 
rhe  printed  report  contains  so  many  valuable  papers  and  discussions 
hat  it  will  be  found  of  great  interest  to  many  who  are  interested  in 
neteorological  problems  and  who  are  not  connected  with  the  Govern- 
nent.  The  esprit  de  corps  and  the  devotion  to  their  chosen  profes- 
uon  of  the  officials  of  the  Weather  Bureau  are  well  shown  by  the  fact 
hstj  although  it  was  required  that  they  bear  the  expense  of  attendance 
ipon  the  convention,  except  for  transportation,  practically  all  of  the 
>rominent  officials  of  the  Bureau  were  in  attendance,  and  many  others 
urere  anxious  to  go  who  could  not  be  spared  from  their  official  duties. 

WIRELESS  TELEGRAPHY. 

Experiments  in  space,  or  wireless,  telegraphy  were  begun  January 
.,  1900,  in  accordance  with  the  orders  of  the  Secretary  of  Agriculture, 

id  carried  on  under  the  directions  of  the  chief  of  the  Weather 
>arean.  Prof.  R.  A.  Fessenden  was  placed  in  immediate  charge  of 
he  work  and  continued  in  that  capacity  until  July  30,  1902,  when  he 

IS  succeeded  by  Mr.  A.  H.  Thiessen. 

While  much  valuable  information  has  been  secured  and  a  fairly 
uitisfactory  exx)erimental  system  has  been  devised,  I  am  not  able  to 
"eport  such  progress  in  the  investigation  as  would  justify  the  Depart- 
nent  in  dispensing  with  its  coast  telegraph  lines  or  the  cables  that 
connect  certain  islands  with  the  mainland. 
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The  hot-wire  receiver,  or  boloscope,  was  found  to  be  the  mostsenm- 
tive  of  any  yet  used  in  the  experiments.  Its  action  was  positive,  and 
during  the  early  spring  it  gave  excellent  results;  messages  were 
transmitted  with  a  rapidity  almost  equal  to  that  of  tiie  ordinary  tele- 
graph. Quite  satisfactory  tests  were  made  before  a  board  from  the 
\rmy  and  one  from  the  Navy.  It  was  thought  that  the  Bureau  bad 
finally  devised  a  re(*oiver  that  would  take  the  place  of  all  others  in 
use;  but  as  the  season  advanced  into  summer  and  unstable  atmo(»- 
I)heric  electrical  conditions  became  more  frequent  it  was  found  that 
the  minute  platinum  loops  on  which  the  active  principle  of  the  bolo- 
s(»ope  depended  would  frequently  burn  out  after  connection  was  made 
with  a  vertical  wire. 

It  has  so  far  Ix^en  found  impossible  to  send  messages  any  appreciable 
distance  over  land  or  fresh  water,  or  to  attune  the  transmitter  to  the 
icceiver  so  as  to  overcome  the  difficulties  of  interference  should  a 
s«»cond  transmitter  generate  electric  waves  within  the  same  field. 

I  am  of  the  opinion  that  the  use  of  wireless  telegraphy  in  its  present 
state  is  limit (»d  to  the  transmission  of  messages  between  moving  sbipe 
and  b<»tweeii  ships  and  the  land,  and  that  wherever  iHjrmanent  com- 
nuniication  is  required  the  cable  or  the  land  wire  is  the  more  reliable 
moans  of  communication  and  i)robably  the  more  economical. 

Our  experiment's  during  the  past  year  were  conducted  over  a  course 
lx»tween  Manteo  and  Cape  Hatteras,  a  distance  of  about  50  miles. 

INSTRUMENTS. 
STATION  EQUIPMENTS. 

Nearly  all  stations  are  now  fully  equipped  with  automatic  instm- 
ments  recording  wind  velocity  and  direction,  the  temperature  and 
pressure  of  the  air,  and  the  duration  of  sunshine  and  rainfall.  The 
extensive  and  thorough  inspection  of  stations  that  has  been  made 
within  the  last  two  years  has  I'csulted  in  numerous  recommendations 
by  the  inspector,  which,  in  the  main,  have  l>een  carried  out  and  which 
have  necessitated  the  replacing  of  old  automatic  apparatus  with  tliat 
of  the  most  approved  type.  We  have  l>een  obliged  to  postpone  the 
e([uipment  of  some  stations  already  list^jd  to  be  supplied,  but  it  is 
exi)ected  that  these  will  receive  attention  during  the  next  few  months. 

It  is  considered,  in  the  present  connection,  that  a  station  is  folly 
c<iuipped  with  automatic  instruments  whenever  records  of  the  follow- 
ing meteorological  conditions  are  continuously  and  automatically  pro- 
duced, namely:  Wind  velocity,  wind  direction,  temperatuie,  pressure, 
rainfall,  duration  of  sunshine. 

On  June  30,  1902,  there  were  in  operation  101  stations  at  which  at 
least  one  meteorological  element  was  automatically  recorded,  and  in 
order  to  set  forth  graphically  the  present  status  of  the  equipment  of 
stations,  these  may  be  separated  into  the  following  classes: 

((f)  Stations  completely  equipped  as  defined  above 184 

( h )  Stations  awaiting  equipment  as  supplies  become  available 24 

c)  Stations  maintained  by  agents  whore  the  equipment  is  necessarily  simple 

and  lienco  incomplete 9 

d)  Special  display  or  other  stations,  at  which  records  of  some  x)artictilar  de- 

ment, generally  wind  velocity  only,  is  desired 17 

('  "Regular  stations  now  partly  equipped,  hut  which  are  of  small  importance, 
or  so  cin'umstimced  that  further  additions  to  the  present  eqtdpment 
ire  not  considered  desirable  or  necessary 17 

Total 191 

/      ^f--'  it«firkT»a  arT*'^'iT''»o*i  "J^nt  TT'^*  yet  established. 
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In  connection  with  the  124  stations  quoted  as  completely  equipped, 
it  should  be  remarked  that  in  addition  to  the  automatic  registers  and 
apparatus  constituting  a  complete  equipment,  105  of  the  124  stations 
are  provided  with  a  special  so-called  instrument  stand,  on  which  the 
automatic  registers  are  installed  to  advantage,  including  an  extra 
anemometer,  a  whirling  apparatus,  maximum  and  minimum  thermom- 
eters, and  a  glass  sunshine  recorder,  all  arranged  to  exhibit  these 
devices  to  visitors,  etc.  In  order  to  still  further  improve  the  equip- 
ment and  famishing  of  stations,  a  series  of  26  climatic  and  nieteoro- 
logic  charts  were  pfex>ared  and  printed  and  sets  issued  to  stations  about 
two  years  ago.  Some  of  these  were  bound,  some  framed  separately 
and  hung  np  on  the  walls  of  the  offices,  but  finally  during  the  past 
year  a  special  set  of  swinging  frames  of  ornamental  pattern  was 
designed,  and  about  79  stations  have  thus  far  been  supplied  with  them. 
Stations  with  ample  wall  space  have  displayed  the  charts  in  separate 
frames.  There  are  about  20  stations  of  this  number  at  which  15  or 
more  of  the  charts  are  so  displayed  (in  wall  frames).  We  thus  have  124 
stations  completely  equipped  with  automatic  instruments,  and  the 
greater  i)art  of  them  provided  in  addition  with  special  instrument 
stands,  framed  climatic  charts,  and  extra  instruments  arranged  for 
exhibit.  It  must  be  noticed  that  of  those  not  equipped  with  instru- 
ment stands,  charts,  etc.,  many,  such  as  the  West  Indian  stations,  for 
example,  and  some  in  the  United  States,  do  not  really  require  or  can 
not  use  this  part  of  the  standard  outfit. 

Referring  again  to  the  classified  list  above,  it  appears  that  if  we 
exclude  closes  (c),  (d),  and  (e),  the  stations  of  which  do  not  require 
further  equipment,  and  class  (/),  which  pertains  to  the  future,  there 
remain  124  stations  of  the  Bureau  now  fully  equipped  and  24  stations 
in  process  of  equipment. 

On  the  whole,  it  may  be  stated  that  the  latter  are  now  about  one- 
half  equipped ;  that  is  to  say,  about  twelve  complete  sets  ef  apparatus 
will  be  required  to  complete  the  equipment.  It  is  confidently  expected 
that  the  entire  equipment  at  all  stations  will  thus  be  completed  during 
the  current  fiscal  year. 

STORM-WARNING  EQUIPMENT. 

The  work  of  extending  the  equipment  of  steel  towers  and  high- 
power  lanterns  of  improved  type  at  important  storm-warning  stations 
has  also  constituted  an  important  piece  of  work  assigned  to  the 
instrument  division,  which  is  directed  by  Professor  Marvin,  and  this 
was  pushed  energetically  during  the  year,  as  far  as  funds  would 
permit.  In  all,  54  towers  have  been  distributed  to  storm-warning 
stations,  of  which  number  4  were  to  regular  stations  for  special  pur- 
poses. Of  those  issued,  only  3  have  not  yet  been  erected,  owing  to 
unavoidable  delays  in  procuring  satisfactory  sites  and  the  exorbitant 
nature  of  bids  for  erection. 

The  funds  available  for  this  work  during  the  past  year  were  too 
limited  to  permit  of  the  purchase  of  the  high-power  lanterns  and  cer- 
tain other  accessories  required  with  the  towers,  hence  none  was  pro- 
vided. Moreover,  the  first  six  months  of  the  past  year  have  been 
mostly  consumed,  of  necessity,  in  the  manufacture,  shipment,  and 
installation  of  the  towers,  hence  the  plan  was  adopted  of  spending  the 
sum  available  mostly  for  towers  and  their  installation,  leaving  the 
matter  of  lanterns  and  accessories  to  be  supplied  this  year.    Provision 

AGR  1W2 2 


18  DEPARTMENTAL   REPORTS. 

for  this  has  already  been  inacle,  but  the  storm-warning  f and  will  per- 
mit of  no  considerable  extension  of  th^  work  beyond  finishing  mat- 
ters left  over  from  last  year. 

There  are  now  100  storm- warning  and  9  special  stations  at  which 
the  steel  towers  have  been  installed.  Of  these,  48  now  need  lanterns, 
which  will  be  issued  as  soon  as  delivered  by  the  contractor. 

\. 

TESTING  AND  AlWUSTINO  INSTRUMBNT8. 

This  important  work  has  grown  to  very  great  proportions  with  the 
large  extensions  of  the  service  during  the  past  few  years. 

All  automatic  instruments  and  registers,  not  only  new  instruments, 
but  old  ones  that  have  been  repaired,  are  most  carefully  tested  in 
actual  work  and  adjusted  before  the  instruments  are  pnt  in  oi)eration 
at  stations.  But  few  of  the  observers  have  that  intimate  knowledge 
of  the  theory  of  all  these  apparatus  or  the  skill  that  is  required  to  set 
in  order  instruments  that  may  be  generally  out  of  adjustment.  This 
delicate  and  important  work  is  performed,  under  the  direction  of  Pro- 
fessor Marvin,  in  a  most  conscientious  and  intelligent  manner  by  Mr. 
Charles  B.  Tuch,  whose  skill  and  long  experience  with meteorolo^cal 
apparatus  renders  his  service  of  the  greatest  value. 

The  comparison  of  thermometers  likewise  involves  a  large  amount 
of  painstaking,  technical  work.  During  the  year  about  1,400  ther- 
mometers were  inspected  and  comi)ared.  The  temperatures  at  which 
comparisons  are  made  range  from  40°  below  zero  to  112°  above,  and 
thermometers  are  compared  at  points  every  10°  along  the  scale,  with 
the  exception  of  maximum  thermometers,  which  are  not  compared  at 
below  32°.  Tills  means  at  least  nine  readings  on  every  thermometer 
and  four  to  six  additional  readings  at  low  temperatures  on  all  mercu- 
rial and  alcohol  thermometei*s,  making  an  average  of  about  thirteen 
readings  for  each  thermometer.  This  work  and  that  of  deducing  and 
tabulating  the  connections  from  the  thousands  of  readings  involved  is 
performed  in  the  most  satisfactory  manner  by  Mr.  Samuel  A.  Potter. 

It  is  only  by  such  a  rigid  system  of  inspection,  testing,  comparison, 
and  adjustment  of  instrumental  apparatus  that  a  high  standard  of 
excellence  and  accuracy  can  be  maintained,  and  it  may  fairly  be 
affirmed  that  the  instruments  of  the  United  States  Weather  Bureau 
are  unsurpassed  in  respect  to  their  uniform  excellence  and  accnracy 
by  similar  instruments  anywhere. 

MACHINK  SHOP. 

During  the  i^ast  year  the  old,  antiquated  foot  lathes,  formerly  con- 
stituting the  entire  equipment  of  our  repair  shop,  were  replaced  by 
new  power-driven  lathes  and  some  other  machinery. 

The  i-epair  work  on  instruments  fell  considerably  in  arrears  during 
the  i)eriod  of  transition  from  the  old  to  the  new  machinery,  not  only 
because  of  the  time  required  in  the  installation  and  refitting  of  the 
*hop,  but  from  the  fact  that  the  complete  utility  of  the  new  machinen* 
depends  upon  securing  a  multitude  of  special  tools,  cutters,  dies,  jigs, 
tile.,  suited  to  the  particular  work  in  hand;  and  a  great  deal  of  time 
was  expended  in  the  constru(.*tion  of  such  special  tools.     Therefore 

he  full  value  of  our  improved  equipment  will  only  be  realized  as 
.hese  special  accessories  multiply  and  become  more  varied  with  eon- 

jiMieri  work. 
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For  many  years  we  have  had  but  two  skilled  mechanics  in  the 
Qachine  sliop,  and  in  the  meantime  the  number  of  complex  autonuitic 
nstrumeuts  at  stations  has  increased  from  10  or  15  pieces  for  the 
entire  service  to  about  800  now  in  actual  use  throughout  the  service. 
k)me  of  these  are  exposed  to  all  degrees  of  weather  conditions,  and 
ill  are  subject  to  more  or  less  deterioration  and  wear  with  use.  An 
.ncrease  in  the  force  of  skilled  mechanics  is  much  needed,  in  order  to 
properly  keep  up  the  repair  work  on  the  great  number  of  instruments 
now  in  use. 

INSTRUMENTAL,  RE8SARCH  WORK. 

The  routine  operations  of  the  instrument  division  have  so  wholly 
absorbed  the  time,  thought,  and  energies  of  Prof.  C.  F.  Marvin,  the 
able  chief  of  the  division,  and  the  persons  engaged  therein  as  to  leave 
little  opportunity  for  serious  application  to  the  several  unsolved 
technical  problems  involved  in  the  construction  and  operation  of 
meteorological  apparatus.  In  former  years  the  volume  of  routine 
work  was  much  smaller  and  less  exacting  than  at  present;  but  we 
earnestly  look  forward  to  a  time  in  the  near  future  when  the  burden 
of  routine  duties  shall  diminish  because  of  the  completed  state  of  the 
in.stmmental  and  storm-warning  equipments.  Then  our  experts  will 
be  able  to  devote  at  least  a  portion  of  their  time  to  special  problems. 

Professor  Mar\in  expresses  high  appreciation  of  the  conscientious 
application  and  ability  with  which  Mr.  D.  T.  Maring,  the  assistant 
chief  of  the  instrument  division,  has  assisted  him. 

OBSERVATORY   BUILDINGS. 

In  the  act  making  appropriations  for  the  Department  of  Agriculture 
for  the  fiscal  year  ended  June  30,  1902,  approved  March  2,  1901,  Con- 
fn^ess  included  an  item  for  the  purchase  of  a  site  and  erection  of  a 
small  brick  and  wooden  building  at  each  of  the  following-named  sta- 
tions for  the  use  of  the  Weather  Bureau,  at  the  amounts  set  opposite 
each,  \iz:  Atlantic  City,  X.  J.,  $6,000;  Hatteras,  N.  C,  $5,000;  Fort 
Canby,  Wash.,  $4,000;  Port  Crescent,  Wash.,  $3,000;  Tatoosh  Island, 
Washington,  $5,000,  and  Point  Reyes,  Cal.,  $3,000;  and  for  the  pur- 
chase and  laying  of  a  cable  between  the  mainland  and  Tatoosh  Island, 
Washington,  including  general  repairs  to  telegraph  line  from  Port 
Crescent  to  Tatoosh  Island,  Washington,  $20,000;  in  all,  $46,000,  with 
the  proviso  that  if  any  of  the  money  for  these  several  buildings  and 
cable  remained  unexpended  it  might  be  used  in  the  repair,  improve- 
ment, and  equipment  of  the  buildings  owned  by  the  Government  and 
occupied  by  the  Weather  Bureau  at  Cape  Henry,  Virginia,  Bismarck, 
N.  Dak.;  Kittyhawk,  N.  C,  and  Jupiter,  Fla. 

Under  this  authority  the  work  was  immediately  taken  up  by  the 
Weather  Bureau,  and  the  following  buildings  were  erected  during  the 
year  at  the  total  cost  set  opposite  each,  viz : 

Atlantic  City.  N.  J $6,000.00 

Hattera8,N.C 5,000.00 

Fort Omby  (North  Head),  Wash 3,992.63 

Port Creecent,  Wash 1,000.00 

Tatoosh  Island.  Washington. .. .            4,950.00 

Point  Reyes.  Cal 2,989.90 

Total 23,932.53 
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In  addition,  the  following  build ing8  were  also  repaired,  improved, 
and  equipped,  and  supplies  purchased  therefor  at  the  total  cost  set 
opposite  each,  viz: 

Bismarck,  N.  Dak  .       . $7,064.14 

Jnpiter,  Fla 8,858.00 

Kittyhawk,  N.  C 125.00 

Cape  Henry,  Virginia . .    5, 104.25 

Supplies,  instruments,  etc .         . 1,647.64 

Total 17,279.08 

In  regard  to  the  above,  however,  it  may  be  proper  to  add  that  the 
buildings  at  Port  Crescent,  Wash.,  and  Jupiter,  Fla.,  are  still  in 
course  of  construction,  but  it  is  expected  that  they  will  be  completed 
within  the  next  three  months. 

It  was  deemed  advisable  not  to  lay  a  cable  between  Tatoosh  Island 
and  the  mainland,  Washington,  but  instead  to  build  a  span  wire 
across,  in  order  that  the  balance  of  the  money  thus  created  might  be 
used  in  the  repair  and  improvement  of  the  buildings  above  mentioned. 
General  repairs,  however,  are  now  being  made  to  the  telegraph  line 
from  Port  Crescent  to  Tatoosh  Island,  Washington,  at  an  approximate 
cost  of  $3,000,  which  leaves  a  balance  of  about  $1,708.44  to  be  covered 
into  the  Treasury.  Only  such  portion  of  this  special  appropriation 
has  been  expended  as  has  been  absolutely  necessary  for  the  work  in 
question,  and  while  the  unexpended  balance  can  be  used  for  the  pur- 
chase of  supplies  for  any  of  the  buildings  nami^d,  I  have  felt  it  my 
duty  not  to  incur  any  additional  expense  against  this  fund,  as  I  believed 
that  the  buildings  in  question  were  sufficiently  well  equipped  to  meet 
the  needs  of  the  Weather  Bur(>au. 

The  press  has  spoken  in  high  terms  of  the  benefit  that  the  buildings 
will  be  to  the  marine  and  other  interests. 

In  view  of  the  complimentary  criticisms  from  the  public  and  the 
economy  to  the  Government  in  owning  its  own  buildings,  thereby 
saving  the  amounts  now  x)aid  for  rent  of  office  quarters,  I  recom- 
mended that  an  additional  appropriation  of  150,000  be  asked  from 
('ongress  for  the  purcliase  of  sites  and  the  erection  of  not  less  than 
six  buildings  during  the  fiscal  year  ending  June  30,  1903,  which  you 
approved,  and  Congri^ss  has  made 'an  ai)propriation  of  the  amount 
named.  The  places  that  have  been  selected  for  these  new  buildings, 
with  your  approval,  are  Yellowstone  Park,  Wyo. ;  Amarillo,  Tex.; 
Modena,  Utah;  Key  West  and  Sand  Key,  Fla.,  and  South  Farallone 
Island,  California.  There  has  been  some  difficulty  in  providing  sites 
for  th(j  buildings  at  Modeiia  and  Amarillo,  and  it  is  not  Ixdieved  that 
it  will  be  practicable  to  erect  these  buildings  before  next  spring. 

LIBRARY. 

No  change  has  ])een  made  in  the  ordinary' routine  of  the  library. 
The  facility  with  which  the  library  can  1)0  consulted  has  been  greatly 
-enhanced  by  the  completion  of  the  transcribing  of  the  author  index 
jii  better  size  cards  (standard  llbrar}-).  Work  has  been  begun  on  a 
subject  index,  a  most  important  adjunct  to  a  library,  and  one  the 
leed  of  which  has  been  acuitely  felt  for  years  past.  No  unforeseen 
iiiterruptiun  occurring,  this  mu(?h-needed  index  should  be  completed 
►vithin  the  current  fiscal  year.  Conjointly  with  this  subject  index  of 
'>ooks,  author  and  subjer»t  indexes  of  the  meteorological  conU^nts  of 
b^  r)#»t.iV.   APi«  r^ir-^'ifii    •(»r.p*  -ed  have  also  been  started.     Bibliogra- 
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hy  is  imx>erative  in  scientifiG  research,  and  as  soon  as  the  present 
jcigencies  admit,  more  attention  will  be  devoted  to  the  subject  of 
teorological  bibliography,  and  the  endeavor  will  l)e  made  to  close 
t  hiatus  caused  by  the  suspension  of  our  bibliographic  work  some 
years  ago  to  its  partial  resumption  within  the  last  year. 
A  he  number  of  volumes  in  the  library  has  been  increased  during  the 
ear  by  782  accessions,  most  of  which  are  meteorological  reports  of  other 
leather  services.     Many  of  these  works  can  not  be  accommodated  for 
ick  of  space,  but  remain  in  sacks  and  packages  stored  on  the  floor. 
irrangenients,  therefore,  will  soon  be  made  to  assign  additional  room  to 
he  library.    The  Bureau  now  especiallj^  encourages  the  study  of  meteor- 
1      y,  not  only  in  the  public  schools  but  also  in  the  colleges  and  the 
versities  of  the  countr3^     This  action  is  attracting  the  attention 
•I  leachers  and  students  to  the  central  ofl&ce.     It  is  a  place  for  study; 
place  where  the  advant^^ges  of  the  collected  data  of  the  world  may 
I  obtained,  and  it  is  the  only  place  of  the  sort  in  this  country.     In 
Klem  research  work  two  instrumentalities  stand  out  coequal  and 
^important — library  and^laboratoiy — the  library,  from  which  to  learn 
lat  other  workers  have  thought  and  done;  the  laboratory,  in  which 
LO  do  that  which  oneself  thinks  out.     The  use  made  by  our  own  offi- 
2ial8  of  the  library  may  be  best  shown  by  the  fact  that  there  are  pres- 
ent more  than  350  volumes  charged  to  and  in  use  in  the  different  divi- 
sions and  sections  of  the  ofl&ce.     No  record  has  ever  been  kept  of  daily 
calls  for  books,  but  it  is  not  improbable  that  more  than  a  thousand 
books  are  taken  out  of  the  library  for  consultation  annually.     Having 
what  we  believe  to  be  the  largest  and  most  complete  meteorological 
library  extant,  it  should  be  our  aim  to  make  it  the  most  useful. 

EXAMINATIONS. 

There  have  been  held  during  the  year  71  examinations — 30  of  em- 
ployees not  previously  examined  in  any  branch,  and  35  of  employees 
that  had  passed  the  first-grade  examinations  and  wlio  were  taking  the 
examinations  prescribed  for  one  or  more  of  the  other  grades  or  had 
failed  in  some  branch  in  which  previously  examined.  It  is  believed 
that  the  purposes  of  the  examinations  could  be  greatly  aided  if  the 
questions  as  marked,  together  with  the  reasons  for  the  marking,  could 
be  submitted  to  the  examinee,  and  the  supervising  examiner  has  been 
instructed  to  do  so  in  tlie  future.  To  tell  one  that  one  is  in  error  is 
of  course  valuable,  but  to  tell  one  how  he  comes  to  be  in  error  is  more 
valuable — it  is  educative. 

TELEGRAPH   LINES. 

No  <;hange  has  taken  place  since  the  last  annual  report  in  the  total 
mileage  (307  miles)  of  telegraph  and  telephone  lines  owned  and  oper- 
ated by  the  Weather  Bureau,  no  new  lines  having  been  built  nor  any 
old  ones  abandoned  during  the  year. 

No  extensive  line  repairs  have  been  needed  except  on  the  Tatoosh 
Island  section,  where  general  n^pairs  are  now  underway,  preparatory 
to  the  reestablishment  of  telegraphic  communication  with  the  new 
station  about  to  be  erect<?d  on  that  island.  A  wire  span,  supported 
on  steel  towers,  is  in  course  of  erection  between  the  island  and  the 
mainland,  in  lieu  of  a  submarine  cable  which,  as  costly  experience 
during  past  years  has  demonstrated,  can  not  be  economically  main- 
tained in  that  locality. 
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Nineteen  nautical  miles  of  two-conductor  cable,  laid  by  the  Signal 
Service  of  the  Army  in  1898,  between  Block  Island  and  Narragansett 
Pier,  R.  I.,  were  recently  transferred  to  this  Bureau.  This  cable hiw 
iK^en  out  of  working  order  since  last  January.  It  was  our  purpose  to 
i-ecovor  it,  replac^e  the  defective  parts,  and  relay  it  so  as  to  parallel 
our  old  Block  Island  c^ble  for  use  in  case  of  an  accident  to  the  latter. 
On  taking  it  up  it  was  found  to  be  too  badly  worn  to  justify  the 
exi)ense  of  again  putting  it  down,  and  an  appropriation  of  $40,000  is 
recommended  for  the  purchase  and  the  laying  of  a  new  cable  and  the 
purchase  of  ground  and  erection  of  necessary  buildings  at  each  of 
the  two  termini. 

The  total ' '  this  line  "  receipts  from  comme|^ial  telegrams  transmitted 
over  Weather  Bureau  lines  during  the  year  were  12,326.17,  an  increase 
of  $597.68  over  last  year's  receipts. 

The  total  number  of  whole  days  and  fractional  parts  of  a  day, 
respectively,  on  which  telegraphic  communication  over  Weather 
Bureau  lines  was  interrupted  is  as  follows: 


Prom- 


Whole  I  Fnctknal 
days,  i     days. 


Port  Crescent  to  Neah  Bay,  Washingrton '        10 

San  Francisco  to  Point  Reyes,  Cal ,         396 


ft 

IS 


Ekigartown  to  Nantucket,  Mass 0>  9 

Block  Island  to  Narragansett,  Rhode  Island I  2 

Norfolk.  Va.,  toHatteras,  N.  C ;  5 

AliK'na  to  Middle  Island,  Michiran 

Ali>ena  to  Thunder  Bay  Island,  Michigan 


4 

17 

I 

0 


Under  acts  passed  by  the  last  Congress,  specifications  and  plans  are 
being  prepared  for  purchasing  and  laying  about  50  statute  miles  (more 
or  less)  of  submariiu^  telegraph  cables,  to  connect  Sand  Key,  Florida, 
with  Key  West,  Fla. ;  South  Manitou  Island,  Michigan,  with  Glen- 
hav<»n,  Mich.,  and  the  Farallone  Islands,  California,  with  San  Fran- 
cisco, Cal.,  via  Point  Keyes,  Cal.  A  t.eredo-proof,  one-conductor 
cable,  with  rublH»r  insulaticm  and  twelve  No.  8  guard  wires,  will  be 
used  for  the  Sand  Key  connec^tion,  and  gutta-percha  cables,  with  twelve 
No.  5  guard  wires,  for  the  others. 

A  short  telepluHH*  line,  to  connect  tlu^  new  st>ation  at  North  Head, 
Wash.,  with  the  lines  terminating  at  Fort  ('anl)y.  Wash.,  is  now  under 
construction. 

PUBLICATIONS. 
TOTAL  OUTPUT. 

Forecast  cards:  Pieces. 

Manila. 15,785,780 

Paper... 2,870,105 

Station  maps 4, 087, 7W 

Station  forms,  all  kinds .. _ 2,738,190 

Weather  maps,  Washington  .       . .    539, 772 

Climate?  and  crop  bulletins ] 140, 089 

Monthly  Weather  R(»views . .         . .                                       _[ 52, 750 

Lake  charts -....!...  44, 500 

Snow  and  ic(?  Imlletins 31, 048" 


Total-. 25,789,941 

These  figures  relate^  only  to  work  done  within  the  division,  and  do 
not  include  miscellaneous  printing  for  the  Bureau  done  under  authority 
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IT.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Washington^  D,  C. ,  September  15,  1902. 

Sir:  I  have  the  honor  to  submit  herewith  a  report  of  the  operations 
of  this  Bureau  for  the  fiscal  year  ended  June  30,  1902. 
Respectfully, 

D.  E.  Salmon, 

Chief, 
Hon.  Jambs  Wilson,  Secretary, 


WOBX  OF  THE  TEAB,  WITH  RECOMMENDATIONS. 


INSPECTION  DIVISION. 


MEAT  INSPECTION. 


The  inspection  of  cattle,  sheep,  calves,  and  hogs  and  their  products 
conducted  at  154  abattoirs  and  packing  houses  in  49  cities. 
Inspection  was  begun  at  12  establishments,  10  in  cities  where  it  was 
already  in  operation  and  2  in  two  other  places.  The  net  decrease  of 
2  cities  and  2  abattoirs  is  due  to  the  withdrawal  of  inspection  owing 
to  the  cessation  of  business  or  to  its  restriction  to  local  trade.  Horses 
were  inspected  at  one  other  abattoir. 

The  following  table  shows  the  number  of  establishments  and  cities 
where  inspection  has  been  conducted :  % 


Number  of  establishvients  aiui  cities  irhere  imtpection  was  conducted,  ISUl  to  V.H)2, 


Fiscal  year. 


VStSt 
UOB 

1«6 
1806 


Number ' 
of  es-    I 

tablish-  I 
ments.  i 


Number 

of 

citieB. 


9 
28 
37 
46 
56 

lost 


12 
16 
17 
19 
26 


Pineal  year. 


6  ;  1897 


1808 
1899 
1900 
1901 
1902 


Numl)er 
of  es- 
tablish 
ments. 


128 
135 
139 
149 
157 
155 


Number 

of 

cities. 


83 
85 
42 
46 
52 
50 


The  following  table  shows  the  number  and  kinds  of  animals  inspected 
before  slaughter  and  the  number  of  these  that  were  rejected  for  some 
cause  apparently  unfitting  them  for  food  purposes,  the  final  condem- 


2r> 
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uation  or  passing  of  tho  carcass  depending  upon  the  result  of  the  post- 
mortem  inspection : 

Ante-mortem  hiHpeetion  for  the  fiscal  year  10()2, 


Kind  of  animal. 


'  For  official 
I  abattoira  in 
I  uitieH  where 
'  inspections 
wert*  made. 


Cattle ft.  733, 098 

Sheep 7,497,738 

Calves 515,4422 

Hogs •i5,(»8.U84 

Horses 1,649 

Total 3S.845.211 


For  abat- 
toirs other 
than  official 
and  miscel- 

Total inspec- 
tions. 

Rejected  (snbjert 
to  reeolt  of  post- 
mortem inflec- 
tion). 

laneous  bny- 
ors. 

Atabat-! 
toirs. 

In  stock 
yirdk 

4,()62,75e 
5,059,054 

:«l,785 

10,867,846 

9,796^460 

12,506.792 

839.227 

35.964.630 

1.649 

340 
1.180 
1.260 
3.578 

41.« 
68.ni 

, 

20.313,487 

50,158,648 

6,365 

U5.» 

Tliere  was  an  increase  of  1,010,502  in  the  number  of  animals 
inspected  for  official  abattoir,  horses  only  showing  a  slight  decrease, 
and  an  increase  of  2,780,338  in  the  total  number  of  insx)6ctions. 

The  inspection  of  animals  at  time  of  slaughter,  with  the  number  of 
carcasses  and  parts  of  carcasses  condemned  and  tanked,  is  shown  in 
the  following  table.  Thvi  numlx^r  of  condemnations  for  trichinosis  is 
given  under  the  head  of  "Microscopic  inspection  of  pork." 

Post'inortem  inspections  for  the  fiscal  year  190'3, 


Kind  of  animal. 


Number  of  inspe<*tion8. 


On  animals 
For  oDicial    rejected 
aliattoirs.      in  stock 
yards. 


OittU' 


I 


5,55«.WW 


Sheep .         7,4:J4.H78  I 


Calves 


.'V>5,8:ft;  I 


lIoKs - 5J5.:J77.1(r7 

HorseM. l.MU 


Total 


:w.8:>9.4:w 


:W.72L» 

».(r75 

715 


Total. 


5,580.691 
7,443,tt">:j 
556,551 


;M.«74     25.311,781 
1.<J4» 


Carttaasee  condemned. 

■  ■  -     —    -  -  iPwHel 

Animals '  :<mrca«e> 

rejected!   m^+.i  «»*^ 

in  stock  I   T"**^-  demoed. 
yards,    i 


For  offl- 
eial  abat- 
toirs. 


10, 6W 

4,(ttO 

12» 


l^Am     :)S.WK),(S^>  :      WJM\ 


3.684 
2,7«); 
446  ! 
4,471 


14.288         3.ti{ 

40,2Se        t8»* 
«  I 


11,800 


61,  M) 


17,4I» 


In  a<lditi()ii  to  the  carcasses  condemnc^d  jis  above  and  to  those  con- 
demned! for  trichiliosis,  the  table  below  shows  the  numl)er  tanked  for 
other  n^asons — bodies  of  d(^ad  animals  taken  from  cars  or  pens  9^ 
abattoirs,  or  animals  that,  after  inspection  in  the  stock  yards,  had  died 
from  disease^  or  injury  or  were  killed  by  municipal  inspectors: 


Manner  of  death. 


Died  in  st<K'.k  yards . . 
Killed  in  Bto<*k  yards 
'>ied  at  uliattoirs 

Total 


Cattle. 


312 
189 
299 

8()0 


1 
Sheep.      Calves. 

1,0C«  '           151 
26                5 

1,:)^             195 

1 

2,385             361 

HogH. 


8,278 
10,802 
10,960 


26,0B4 


Horses. 


48 


48 


Total' 


4 

11 
U 


Oil  t  he  next  pa^e  is  a  statement  of  the  total  number  of  carcassed 
^d  parts  ^ond'^mned  and  tanked,  with  the  causes  of  condemnatioai 
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e  of  slAiighter,  And  including  the  carcasses  of  animain  found 
tliOAe  killfld  by  city  inspectom. 


retrndemiui 

tiono 

f  carcoMoi  and  pari 

.»/«. 

roossea 

,^««I 

year  /SO.'. 

tie. 

Bheep. 

QilveB. 

Hogs. 

Hor«« 

idemtiBtlon. 

c^lp-'f- 

Car- 

PHiB. 

Qw- 

Parte. 

,^!p»rto. 

Car- 

i,SB4      m 

& 

m       88 

14,SW      4,700 

S6 
9TS 

iwlne  plagiie 

■M:«e- 

15T 

* 

10 

1 

15 

s 
i 

'■;;»i" 

BO 

i 

18 

si 

B8 

E 

103 
3 

19U 

S 

l.(»« 

^ 

::::::::    !g, 

ra 

::::::: 

::::i  I 

...             8 

-1    ; 

pei»tnr8,v»- 

■    1  IIW 

ie 

IIJTS 

k 

diidjiiorid: 

ffl 

t 

>,^' 

19 

2 

* 

48 

irioiin  rawKH. 
flnspecto™ 

■s 

i:::::::!'^-^' 

KliHU! 

1B.I«! 

.,4U 

v.m 

711       B2I 

»» 

iivflie 

13,tBl{           78 

lowing  table,  showing  for  the  fiscal  years  18!H  to  WK)-!  the 
iher  of  animals  inspected  at  time  of  Nlaugliter  for  abattoirs 
ispection,  is  given  for  the  purpose  of  comparison : 


K«lre>r. 

CM., 

m™, 

ahaep. 

Hop.. 

Ho™*, 

TOW, 

.;;;;  ||| 

....;  *,Mi,i«6 

....1     S,Zltl,l«9 

....    &.Efie.9i)n 

Ill 

2I.K»,»W 
83.335.  KM 

UWB 

a(..'i!S.OTE 

Sl.OMI.lTI 

S:S,:5S 

:«.flie.UM 
W.t».4aB 

28  DEPABTMENTAL    REPOET8. 

Tlie  meat-inspection  tag  or  brand  was  placed  upon  19,694,665  qnar- 
t<M-s,  250,141  pieces,  and  3,820  sacks  of  beef;  7,419,287  carcasses  of 
slieep,  554,010  carcasses  of  calves,  1,253,083  carcasses  of  hogs,  and 
71K3,471  sacks  of  pork. 

The  meat-inspection  stamp  was  afl&xed  to  packages  of  meat  products 
that  had  r(»ceived  the  ordinary  inspection  as  follows:  7,166,490  of 
beef,  39,221)  of  mutton,  8  of  veal,  15,835,520  of  pork,  and  638  of  horse- 
flesh, a  total  of  23,041,885. 

The  number  of  cars  sealed  containing  inspected  meat  products  for 
shipment  to  official  abattoirs  and  other  places  was  64,730. 

The  number  of  certificates  of  ordinary  inspection  issued  for  meat 
products  for  export,  exclusive  of  horseflesh,  was  32,744.  Of  beef, 
there  were  1,571,305  quarters,  19,728  pieces,  3,845  bags,  and  1,582,549 
packages,  with  a  weight  of  416,990,762  pounds;  of  mutton  there  were 
85  carcasses  and  26,942  packages,  weighing  1,145,248  pounds;  of 
pork  there  were  94,962  carcasses  and  658,139  packages,  weighiDg 
1 88,300,011  pounds.  These  figures  show  a  decrease  from  the  previous 
year  of  35,839,611  pounds  of  beef  and  42,784,927  pounds  of  pork. 

There  were  11  certificates  issued  for  horseflesh,  the  expert  consist- 
ing of  638  packages,  weighing  170,968  pounds. 

The  following  table  shows  for  several  years  the  quantities  of  beef, 
mutton,  and  pork  for  export  which  received  the  certificates  of  inspec- 
tion, not  including  microscopically  examined  porln: 

Quantities  of  beef,  mutton,  and  pork  for  export  upon  which  certificates  of  Of* 

nary  infection  were  issued,  1898  to  190S. 


Fiftc!al  year.  Beef. 


Mutton. 


I  Pounda. 

IXttH 8H9, 660,001 

18ai» 380,843,856 

1900 438,188,283 

l»n 458,830,878 


Pounds. 
884,906 
585,705 
680,807 
804,648 


Pork. 


«f,(l80.g 


IWB!;!!!!!..-/-!!     .     .;.l/...;/..^!'..'^..".//./-^'-l.'...'-'.!.     416,990,788      1.145,248  '     W8,3«.flU 


Kxpenditures  on  account  of  the  foregoing  amount'Cd  to  $638,592.79. 
T1h»  cost  of  each  of  the  5lMr)8,()48  ante-mort<}m  inspections  averajfed 
l.OS  cents. 

Th(*  following  shows  thc"  c^ost  of  each  ante-mortem  inspection  frow 
180:Mo  1002,  inclusive: 

Ceuts.  Oentt. 

\m,\      ....    .     .    4.75  :  18i)S. ....0.80 

1894 .    .- 1.75.1899 ....    .88 

1900 ...  ....    .05 

1901... ...  1.01 

1902 ....  1.08 


1H95.      .     .  .    .    ..     .       1. 10 

\Hm .  95 

1897. ......      .91 


mi(;r<)sc'()pic  inspection  of  pork. 

The  numh(M-  of  carcasses  examined  was  681,865,  classified  as  fp^- 

lows:  ('lass  A  (free  of  all  app(*arance  of  trichinae),  604,288,  or  97.42 

per  cent;  Class  B  (containing  trichina-like  bodies  or  disintegratinS 

richina^),  10,085,  or  1.48  per  cent;  ( -lass  C  (containing  living trichinse)i 

'^  4!)2,  or  1.10  per  cent. 

During  the  first  half  of  the  year  livers  wer<^  examined  separately 
rom  the  carcasses,  and  35(),80f)  examinations  were  made.  The  num- 
>er  of  livers  so  examined  was  892,101,  of  which  869,073  were  in  Cla© 
•  ^»w    >n  118  in  Class  C.     As  three  livers  were  usually  examined  i 
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t  time,  and  all  were  condemned  if  trichinae  were  found  in  the  prep- 
tion,  tlie  number  in  Class  C  does  not  indicate  the  actual  number 

oSuvvl.* 

Tiere  'were  7,481  trichinous  carcasses,  weighing  1,585,627  pounds, 

I  68,801  pounds  of  livers  disposed  of  during  the  year.     About  one- 

f  was  tanked  and  the  rest  made  into  cooked  meat. 

^he  number  of  certificates  issued  for  microscopically  inspected  pork 

ducts  for  export  was  5,613;  the  number  of  packages  stamped  and 

wrted    was   95,508,   with  a  weight    of    33,681,229   pounds.      The 

urease  in  the  exports  amounted  to  2,261,175  pounds. 

Phe  following  shows  the  exx)ort8  of  pork  to  countries  requiring  cor- 

eates  of  microscopic  inspection  from  1892  to  1902: 


Pounds. 

22, 025, 698 
8, 059, 758 
18,845,119 
39, 355, 230 
21,497,321 
42, 570, 572 


Poniids. 

1898.. 120,110,356 

1899 108,858,1^.9 

1900 55,809,020 

1901 35,942,404 

1902 33, 681, 229 


rhe  cost  of  the  microscopic  inspection  was  $123,947.31.  This  is  an 
erage  of  12  cents  for  each  examination  and  0.368  cent  for  each  pound 
ported. 

INSPECTION  OF  VESSELS  AND  EXPORT  ANIMAI^. 

The  number  of  certificates  of  inspection  issued  for  American  cattle 
ported  to  Europe  was  1,102;  the  number  of  clearances  of  vessels 
nying  inspected  live  stock  was  837.  The  figures  show  a  falling  off 
the  exports  of  American  animals,  there  being  91,336  cattle,  16,710 

ep,  and  13,985  horses  fewer  than  during  the  previous  year.  The 
imber  of  Canadian  cattle  and  sheep  exported  from  United  States 
)  was  increased.  All  of  the  animals  in  the  following  table  were 
;      ted  to  Great  Britain  with  the  exception  of  301  cattle,  200  sheep, 

I  412  horses  to  Belgium,  198  sheep  to  France;  and  124  horses  to 
ermany. 


^rnber  of  irutpectiomt,  etc.,  of  American  and  Canadian  animaltt.  fiscal  year  l'.)02. 


Kind  of  animal. 


ttto 
eep. 


American . 


Canadian. 


Inspec- 
tions. 


584,040 
401,132 
19,990  i 


jocted.     ^»KKoa.  I  p^^ted.  ,  spected. 


1,491  I    304,441     «2WJ,3«6 

266  ' 1^211,224 

86        11,272  .    «10,W7 


72,726 

52,445 

337 


Ro-  Ex- 

jected.     ix)rted. 


47  72,679 

74  .        52,:^1 

2  I  :B5 


a  7,904  via  Canada. 


b280  via  Canada. 


'•JX)  via  Canada. 


In  addition,  there  were  inspected  for  export  to  other  countries 
960  cattle,  954  sheep,  8  horses,  and  21  mules,  as  follows:  Bermuda, 
854  cattle,  714  sheep,  7  horses;  Brazil,  34  cattle;  Africa,  45  cattle; 
ritish  Guiana,  80  sheep;  Barbados,  160  sheep;  Jamaica,  21  mules, 
horse;  Costa  Rica,  10  cattle;  Newfoundland,  17  cattle. 
The  number  of  American  and  Canadian  animals  landed  alive  at  the 
reign-animals  wharves  in  London,  Liverpool,  and  Glasgow,  and 
HJted  by  inspectors  of  this  Bureau  stationed  at  these  ports, 
)iiher  with  the  number  and  percentage  lost  in  transit,  is  shown  in 
1^  table  on  the  next  page. 
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Number  of  anivuds  inspected  at  time  of  latiding  in  London,  Liverpool,  nnd 

GJangotc,  and  lotts  in  transit,  fiscal  year  1902, 


From- 


United  StatcH. 
Canada  


Cattle. 
Landed.  Lcmt. 


Sheep. 


Horses. 


.Vo. 
284, 8») 
65, 34:^ 


Total 349,682 


No. 
;i78 
\m 

531 


Pvr  cent. 
0.13 
.23 

..15 


Landed. 

LURt. 

.Vo.    ,  P*r  cent. 
1,890  1         0.89 
881  '          1.78 

LandtMl. 

No. 
10,869 

ai5 

L06t. 

No. 
211,617 
49,679 

No.     /Vr  cent. 
71           0.« 

6         in 

261,296 

8,771           1.06 

U,164 

77            .» 

INSPECTION  OF  IMPORTED  ANIMALS. 

The  numbers  and  kinds  of  animals  imported  from  Mexico  and 
inspected  at  ports  of  entry  along  the  international  boundary  Une  are 
shown  in  the  table  following: 

Importation  of  Mej^iean  animals,  fiscal  year  19()S, 


Port  of  entry. 

Cattle. 

2te 

4:^,(121 
20,.->50 
1,JJ50  : 

Co,  213 

Sheep. 

Laznim. 

Ahroh. 

HorseH. 

Mnlra. 

QoatB. 

Hog& 

Eagle  Pa.H.s,  Tex 

El  PaHO.  Tex 

5 
3 

10 
86 

1,736 

.._-■•■• 

Nogales,  Ariz 

San  DieKo,  Cal 

9 
6 

114 
t/tSi 

M 

2,7(W 
2.7(« 

1,073 

1 

15 

. ... ......|.... ...... 

Total .. . 

1,073 

8 

86 

2.oen  1      M 

l'h(»re  were  also  inspected  animals  imported  in  bond  as  follows:  At 
Nogales,  040  cattle,  destined  to  Lower  California;  at  El  Paso,  ^JjBSS 
cattle,  26  horses,  4  mules,  and  2  asses,  destined  to  Canada. 

■^riirough  ports  on  tlie  s(!*acoast  animals  not  subject  to  quarantine 
wcn»  imported  as  follows: 


From 


Europe 

Bermuda 

Porto  Rico 

Cultfi 

M^'xico 

South  America.  - . 

AlKiers 

ManiLi 

China 

(^anada 

New  Z^.'aland 

Ceylon 


HorHi*8.     Poni<!H.      Mules.   !   Zebra 


Water    ' 
buflaloes. 


Bean. 


"t  !"* 


2,2lW 

13 

1 

11 
4 
1 


58 


11 


1  '. 


2 

3 

42 


1 


Total 


2,2k:< 


m 


14  , 


A  statement  of  other  animals  importi^l  through  ports  along  the 
Canadian  bordcM*  and  through  quarantine  stati<ms  on  the  Atlantic 
coast  will  b(»  found  in  the  rei)ort  of  the  *'MiscellaneouH  division." 


CONTROIi   nV  C()NTA<4I<)i:S   DISEASES. 


Southern  rattle  inspection. — T\uy  supervisiim  of  the  movement  of 
cattle  from  the  area  quarantined  on  account  of  Southern,  or  Te2LaB,or 
splenetic,  fever  of  cattle,  due  to  the  presence  of  the  tick  {BoophStoi 
anni(latu,s)  which  carries  the  infection,  involved  the  proper  yarding 
in  the  quarantim^  divisions  of  the  different  stock  yards  of  1,126,490 
head  of  cattle  during  the  quarantine  sc^ason  of  1901.  To  transport 
these  cattle  required  42,354  cars,  each  of  which  had  to  be  placarded, 
and  all  of  the  waybills,  manifests,  and  bills  of  lading  accompanying 
the  sliipments  had  to  state  that  the  cattle  were  Southern  cattle.  Tito 
number  of  cars  cleaned  and  disinfected  was  46,736. 
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[n  Texas  418,566  cattle  were  inspected  and  identified  by  brands  as 
gmating^  outside  of  the  quarantined  district  and  were  permitted  to 
moved  for  grazing  to  Northern  States. 

Scabies  in  sheep. — ^The  number  of  sheep  inspected  in  stock  yards, 
feeding  stations,  and  at  many  places  throughout  the  West,  in  order 
prevent  the  shipment  of  sheep  affected  with  or  that  had  been  exposed 
scabies,  amounted  to.  11, 186,661.  The  number  of  sheep  dipped 
ider  tlie  supervision  of  Bureau  inspectors  was  1,017,162.  The  num- 
of  cars  cleaned  and  disinfected  was  791.  For  shipments  of  sheep 
at  were  found  free  of  infection  certificates  of  inspection  were  given. 

BIOCHEMIC  DIVISION. 

The  routine  work  of  this  division  in  the  preparation  and  shipment 

tuberculin  and  mallein  has  been  continued.     Large  quantities  of 

iberculin  have  been  shipped,  and  a  large  amount  of  mallein  has  been 

ipplied,  especially  to  the  War  Departmeot  and   to  State  officials 

itled  to  receive  it.  According  to  the  records,  about  55,000  doses  of 
loerculin  have  been  sent  out  to  33  different  States  and  12,000  doses 
:  mallein  to  25  different  States.  During  a  portion  of  the  year  stamp- 
ig  ink  for  meat  has  been  prepared  and  312  gallons  shipped. 
A  limited  amount  of  tetanus  antitoxin  has  been  prepared  in  con  junc- 
on  with  the  experiment  station  of  the  Bureau.  A  great  deal  of  work 
as  also  been  done  in  connection  with  a  comparative  study  of  the  tuber- 
alosis  germs  from  various  sources.  The  virulence  of  the  bovine  germ 
>r  monkeys  has  been  established  and  a  preliminary  note  on  this  work 

iblished.  Our  work  was  the  first  recorded  to  show  that  the  bovine 
«nn  was  pathogenic  for  monkeys.  A  number  of  different  varieties 
f  the  tubercle  germ  have  been  obtained  from  cliildren  and  adults  in 
he  various  hospitals  of  Washington  City,  and  their  morphological 

id  cultural  characteristics  and  virulence  for  small  animals,  as  well 

cattle,  have  been  and  are  being  tested. 

A  very  valuable  piece  of  work  has  been  done  by  Dr.  M.  Dorset, 
ant  chief  of  the  division,  in  suggesting  the  use  of  a  solid  medium 
or  cultivating  the  tuberculosis  germ,  namely,  the  substitution  of  egg 
or  blood  serum.  The  great  ease  with  which  this  can  be  prepared  and 
he  very  satisfactory  character  of  the  results  obtaiued  make  this  work 
)f  great  importance.  In  addition  to  this,  there  has  been  published  a 
chemical  analysis  of  tubercle  bacilli  derived  from  various  animaL«5. 
Phis  laboratory  was  the  first  to  publish,  some  years  ago,  a  report  upon  a 
x>mplete  chemical  analysis  of  the  tuberculosis  germs  of  human  origin. 
rhe  work  above  referred  to,  which  is  a  continuation  of  this  line  of 
nvestigation,  includes,  in  addition  to  the  germs  of  human  origin, 
ihose  derived  from  the  horse,  hog,  cow,  birds,  and  dogs.  The  results 
)f  these  comparative  analyses  are  of  importance,  not  only  in  corrobo- 
"ating  our  suppositions  that  the  composition  of  the  various  tubercle 
)aci]li  is  influenced  by  their  surroundings,  but  also  in  indicating 
>ther  points  for  further  investigation  in  connection  with  the  treatment 
>f  this  disease. 

The  experiments  in  connection  with  hog  cholera  and  swine  plague 
lave  also  been  continued  both  at  the  experiment  station  and  in  the 
West.  Progress  has  been  made  and  new  factors  of  importance  dis- 
covered. The  feeding  experiments  of  poultry  have  been  continued 
md  the  results  of  the  work  are  about  ready  for  publication.  A  num- 
ber of  routine  examinations  of  various  sorts  in  connection  with  the 
work  of  the  Bureau  have  also  been  made. 

It  is  proposed  during  the  coming  year  to  continue  the  routine  work 
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above  noted,  and  also  Ihe  invc^stigations  already  started,  and  to  begin 
as  many  others  as  the  facilities  of  the  laboratory  will  allow. 

DIVISION   OF  PATHOLOGY. 

The  most  important  branches  of  work  ui>on  which  this  division  has 
been  engaged  duiing  the  i)ast  fiscal  yoai-  are  the  following: 

(1)  The  investigation  of  a  fatal  infectious  disease  of  chickens,  to 
which  the  name  of  ''  apoph^ctiform  septicemia"  has  been  given. 

(2)  The  preparation  for  publication  of  the  results  obtained  in  the 
investigation  relative  to  "the  infectiveness  of  milk  from  cows  which 
hav(^  reacted  to  tin?  tul)erculin  test." 

('^)  An  investigation  concerning  tlie  comparative  virulence  of  tlIbe^ 
cle  bacilli  from  human,  bovine,  ovine,  porcine,  and  simian  sources. 

(4)  An  investigaticm  of  a  highly  fatal  enzootic  among  the  cattle ina 
dairy  lierd  in  the  vicinity  of  the  (dty  of  Washington. 

(5)  A  preliminary  study  of  a  progressive,  chronic,  but  neverthelefi8 
fatal  disease  among  Angora  goats,  wliich  has  been  brought  to  our 
attention  from  Massachusetts,  Pennsylvania,  Maryland,  Virginia,  and 
Missouri. 

(0)  An  investigation  of  the  so-called  maladie  du  coit  among 
horses  in  Nebraska,  with  particular  reference  to  the  probability  of  its 
ultimate  extirpation. 

(7^  The  preparation  and  distribution  of  blackleg  vaccine. 

(8)  A  continuation  of  the  inoculation  exj>eriment8  and  microscopic 
examinations  for  tlu^  purpose  of  determining  the  prevalence  of  rabies 
in  the  District  of  Columbia. 

(0)  The  pieparation  of  tubes  of  grasshopper  disease  fungus  for  dis- 
tribution by  the  Division  of  Entomology. 

(10)  Expia-imeuts  Relative  to  the  preparation  of  a  harmless  but  effi- 
cient anthrax  vaccine. 

(11)  The  prt^paration,  installation,  and  supervision  of  a  pathologicid 
exhibit  at  IhiiTalo,  N.  Y.,  and  Charleston,  8.  C. 

(12)  The  <letermination  of  pathological  specimens  sent  to  the  Bureau 
for  diagnosis  and  the  i)reparation  of  answers  U)  inquiries  relative  to 
the  character,  cause,  and  treatment  of  various  diseases  of  domestic 
animals. 

APOPLECTIFORM  SEPTICKMIA  IN  CHICKENS. 

x\.  highly  fatal  disease  in  chickens,  to  which  the  name  "apoplecti- 
form septicemia"  has  been  applied,  was  observed  on  a  fai*m  in  north- 
ern Virginia  during  the  past  year.  The  nonpyogenic  streptooocons 
isolat(»d  as  th<^  causative^  agent  in  the  outbreak  is  possessed  of  unusual 
virulence  for  (thickens,  causing  sudden  death  without  premonitory 
symptoms  and  with  a  mortality  of  KK)  i)er  cent  of  those  affected  and 
02  i)er  cent  of  the  entire  flock.  The  nature,  etiology,  and  prevention 
of  this  affection  have  l)een  studied  and  the  results  of  the  investiga- 
tion published  as  HuUetin  No.  36  of  this  Bureau. 

INFECTIVENESS  OF  MILK   FROM   TUBERCULOUS  COWS. 

As  a  result  of  the  elaborate  experiment  which  was  conducted  in  this 
aboratory  for  the  purpose  of  establishing  the  presence  or  absence  of 
:he  tubercle  bacilli  in  the  milk  of  tuberculous  cattle,  a  paper  has  been 
prepared  entitled  '*  Infectiveness  of  milk  from  cows  which  have  reacted 
0  the  tuberculin  test."  This  paper  contains  the  final  results  obtained 
^•oni  tlie  inoculation  and  ingestion  experiment-s  conducted  upon 
;  inea  jngs  with  the  milk  of  the  tuberculous  cows  at  th^  Gk>vemment 
Uvinm  for  the  Tna^nft   ^eether  with  the  positive  fiudli^gs  recorded 
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1 57  similar  experiments  made  by  competent  investigators  in  this  and 
jreign  countries.  This  experiment  lasted  ninety  days  and  included 
lie  milk  of  56  tuberculous  cows.  A  synopsis  of  the  results  shows  that 
ne  or  more  of  the  guinea  pigs  fed  with  milk  from  0  different  cows 
ave  succumbed  with  typical  tuberculosis;  that  is,  the  milk  of  10. 1 
er  cent  of  the  56  reacting  cows  has  been  found  to  be  pathogenic  to 
ainea  pigs  when  fed  to  them.  Of  the  experiment  animals  inoculated 
itraabdominally,  in  the  first  series  at  least,  one  guinea  pig  has  died  of 
iberculosis  in  each  of  six  different  instances,  showing  that  the  milk 
r  10.7  per  cent  of  the  56  reacting  cows  in  this  experiment  has  proved 
ital  to  guinea  pigs  in  the  first  inoculation  experiment.  In  the  sec- 
ad  series  of  intraabdominal  injections  the  milk  from  7  individual 
>ws  out  of  45  examined,  or  15.5  per  cent,  was  demonstrated  to  possess 
irulent  tubercle  bacilli.  By  uniting  these  inoculation  results  it  aWU 
B  observed  that  11  out  of  56  cows,  or  19.  G  per  cent,  secreted  milk 
hich  transmitted  tuberculosis  to  one  or  more  experiment  animals 
hen  injected  into  the  peritoneal  cavity. 

Glaring  to  the  greater  percentage  of  positive  results  obtained  from 
le  second  inoculation  experiment,  conducted  more  than  two  months 
fter  the  first  intraabdominal  test,  it  appears  probable,  as  would  be 
xpected,  that  the  virulence  of  the  milk  increased  with  the  advance- 
lent  of  the  disease  in  the  cow.  The  lack  of  uniforniit}-  of  results 
btained  in  many  of  the  cows  might  be  explained  from  our  knowledge 
hat  tubercle  bacilli  are  not  excreted  by  the  normal  udder  with  any 
egree  of  constancy.  For  this  reason  the  continuous  feeding  experi- 
iient,  co^'ering  a  period  of  three  months,  seems  to  have  more  prac- 
ical  value  in  demonstrating  the  transmission  of  tuberculosis  than  the 
noculation  test,  where  the  only  possibility  of  affirmative  results  must 
lepen<l  on  the  contingency  of  the  accidental  excretion  of  the  bacilli 
m  one  particular  day. 

Tlie  combined  results  of  the  ingestion  and  inoculation  experiments 
ihow  that  the  milk  of  12  out  of  56  reacting  cows,  or  21.4  per  cent,  has 
at  one  time  or  another  since  the  beginning  of  the  experiment  con- 
tained virulent  tubercle  bacilli. 

Cover-glass  preparations  of  the  centrifugalized  sediment  of  milk 
from  4  out  of  55  cows,  or  7.3  per  cent,  revealed  the  presence  of  the 
tul^ercle  bacillus,  and  in  two  of  these  cases  the  centrifugalized  cream 
was  also  found  to  possess  this  organism.  In  one  case  (cow  No.  10) 
tubercle  bacilli  were  only  demonstrated  by  microscopic  examination 
of  the  centrifugalized  sediment.  The  number  observed  were  very 
few,  3  in  one  slide  and  but  1  in  another,  while  the  remaining  0 
cover-glasses  were  apparently  free  from  this  bacillus.  It  appears 
singular  that  positive  results  were  not  obtained  by  the  intraabdominal 
injection  of  this  sediment  from  which  the  cover-glasses  showing  the 
tubercle  bacilli  were  made.  Wyssokowitsch,  in  his  (experiments 
regarding  the  quantity  of  bacilli  requisite  for  the  produ(»tion  of  tuber- 
culosis by  injection  into  the  peritoneal  cavit}',  found  that  it  required 
at  least  30  bacilli  for  the  transmission  of  the  disease.  Granting  this 
L'onclusion,  it  is  evident  that  the  milk  injected  either  did  not  contain 
A  sufficient  number  of  bacilli  to  cause  the  disease  or  that  the  bacilli 
were  less  vigorous  or  the  guinea  pigs  more  resistant  than  in  the  other 
experiments.  It  is  also  of  interest  to  know  that  of  the  guinea  pigs 
that  succumbed  to  tuberculosis  as  a  result  of  intraabdominal  inocu- 
lations, 7  were  injected  with  a  mixture  of  milk  and  cream,  5  A^ith 

AGR  1902 3 


34  DEPARTMENTAL    RKPOBT8. 

eeiitrifugalized  cream   alone,  and   the   i-emaining  8  with  the  milk 
sediment. 

COMPARATIVE  STUDY  OF  TUBERCLE  BACILLI  FROM  VABIOUS  SOURCES. 

In  view  of  the  widespread  interest  now  manifested  ooneeming  the 
intercommunicability  of  bovine  and  human  tuberculosis,  this  line  of 
investigation  has  been  inaugurated,  and  a  comparative  study  is  Ht 
present  being  made  of  tubercle  bacilli  isolated  from  the  mesenteric 
glands  of  a  sheep,  hog,  cow,  and  4  children,  as  well  as  those  from  the 
sputum  and  from  the  lung  of  a  spontaneous  case  of  tuberculosis  in 
a  monkey.  The  result  of  this  investigation  will  be  published  as 
soon  as  the  work  has  been  completed. 

ENZOOTIC  AMONG  DAIRY  CATTLE. 

An  outbreak  of  a  disease  among  the  cattle  on  a  dairy  farm  in  this 
vicinity  was  brought  to  the  attention  of  the  Bureau  last  November  by 
a  local  practitioner  who  requested  consultation.  The  affection  was 
accompanied  by  certain  symptoms  and  post-mortem  changes  which 
apparently  were  dissimilar  to  any  that  have  hitherto  occurred  in  this 
locality.  Owing  to  the  proximity  of  the  laboratory  and  the  prob- 
abilitj'  of  the  disease  being  at  times  existent  but  as  yet  unrecognized 
in  other  sections  of  the  country,  a  thorough  bacteriological  examina- 
tion was  made,  with  the  result  that  the  etiological  factor  was  found 
to  be  a  bacillus  of  the  enteriditis  group.  A  paper  on  the  subject  is 
about  completed  which  includes  the  results  of  this  investigation, 
together  with  a  comparison  of  allied  organisms  which  have  been  iso- 
lated by  Gaertner  from  the  kidney  and  muscles  of  a  cow;  by  Basenau 
from  the  organs  of  a  cow  which  was  supposed  to  have  been  suffering 
with  parturient  septicemia;  by  Foulerton  from  the  muscle  juice  and 
kidney  of  an  ox  condemned  as  unfit  for  food,  and  by  Thomassen  from 
an  outbreak  which  he  describes  as  "a  new  septicemia  of  calves." 

INFECTIOUS  DISEASE  OP  ANQORA  GOATS. 

During  the  past  winter  information  reachetl  the  Bureau  from  Mas- 
sachusetts, Pennsylvania,  Maryland,  Virginia,  and  Missouri  regarding 
the  presence  of  a  fat^l  disease  affecting  Angora  goats.    Tlie  common 
goat  (Capra  hire  its)  is  popularly  regarded  as  being  immune  from 
almost  all  diseases,  but  the  appearance  of  an  enzootic  in  several 
localities  among  well-bred  Angoras  seems  to  indicate  either  that  this 
opinion  is  incorrect  or  that  Angoras  are  more  susceptible  to  disease 
than   common  goats.     The  economic   importance  of   this  affection 
becoming  apparent  from  its  virulence  and  the  widespread  points  of 
infection,  an  official  of  the  division  was  directed  to  make  a  complete 
investigation  of  the  disease  as  it  existed  in  Pennsylvania,  with  the 
view  of  discovering  its  etiology.     A  preliminary  report  on  the  nature 
and  cause  of  this  outbreak,  including  a  comparison  with  probably  a 
similar  goat  disease  that  has  occurred  in  Saxony  and  Switzerland,  will 
be  ready  for  publication  very  soon. 

ERADICATION  OF  THE  SO-CALLED  MALADIE  DU  COIT. 

The  constant  reappearance  of  this  venereal  disease  among  horses 
n  Nebraska,  after  it  apparently  had  been  stamped  out  on  fleveral 
different  occasions  by  inspectors  of  the  Hureau  detailed  for  this  work, 
aas  occasioned  a  thorough  investigation  of  the  disease  for  the  pur- 
K)se  of  t)btaining  information  regarding  its  latent  qualities  and  other 
lAcnliarit'*^**    an^i  incidentally    to  -confirm,  if  possible,  the  work  of 
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ifEardaodSchneideraQtlNooiirdregardiDgtheetiologicalsigDificaDce 
the  TVypariosoma  equiperdum.  This  investigation  is  at  present 
ider  consideration,  but  has  not  sufficiently  progressed  to  warrant 
ly  conclusion  at  this  time. 

BI^CKLEO  VACCINE. 

The  demand  for  bhickleg  vaccine  is  gradually  increasing  »»  this 
lethod  of  preventive  treatment  becomes  better  ^own  and  it»  merit's 

re  widelj'  heralded. 

The  number  of  doses  of  vaccine  distributed  during  xAw  past  year 
od  the  resulte  obtained  in  the  previous  year  from  its  use  may  be 

re  conveniently  and  vividly  expressed  by  means  of  the  appended 
»Dles: 


1901: 


Kumbfr  of  dotes  of  i 
nlv  1  to  December  31 

Joly 

August 

September 

October 

November 

December 

•unary  1  to  Jnno  30.  1902: 

Jannary  

Febmary 

March-.- 


\e  distributed  during  fiscal  year  ended  June  3fK  . 


i^... 


144, 3B0 
93,800 
145,960 
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If  we  eliminate  the  number  of  animals  that  were  probably  infected 
before  they  were  vaccinated,  and  which  died  within  forty-eight  hours 
after  the  injection,  also  the  number  of  deaths  that  were  acknowledged 
by  the  stockowners  to  be  the  result  of  their  own  mistakes,  the  num- 
l)er  of  cases  that  died  after  vaccination  is  reduced  to  2,538,  or  0.45 
per  cent. 

RABIBS. 

During  the  fiscal  year  rabies  continued  to  exist  in  the  District  or 
Columbia  and  adjacent  sections.  In  consequence  of  inoculation  teste 
and  microscopic  examinations  made  with  the  medulla  and  plexifonn 
ganglion,  respectively,  of  suspected  cases,  the  following  positive  re- 
sults have  been  obtained : 


Results  of  inoculation  tests  and  microscopic  exaviinationa  for  rabies. 


Dato. 


19()1, 
July  19 
July  5J4 
Aug.  7 
Aug.  8 
Oct.  3 
Oct.  9 
Oct.  14 
Nov.  29 


34 
4 


a 

14 


^^r.     Source. 


Animal 
inoculations. 


1902 
Jan.  24 
Jan. 
Mar 
Mar.  2() 
Mar.  28 
Apr. 
Apr. 
Apr.  19 
Apr.  22 
May  7  i 
May  14 
May  22 
May  81 
June  4 
June  18 
June  18 
June  30 


2U2 

210 
211 
21ft 
217 
218 
220 


222 
223 
224 
225 

228 
m) 

2:)3 
235 

2:« 

241 

24:) 

24ft 
247 
249 
250 
252 
253 


Dog 
Dog 
Dog 
Dog 
Dog 
Dog 
Dog 


PoBitive  - . . 
Positive . . . 
Positive ... 
Positive ... 
Positive ... 
Positive . . . 
Positive ... 


Cow Positive 


Dog.... 
Dog.... 
Woman 
Dog.... 
Dog.... 

Cow 

Dog.... 
Dog.-.. 
Dog.... 
Horse . . 

Cow 

Dog.... 
Hog.... 
Dog-... 
Dog.... 

Dog 

Dog.... 


Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

None  made. 

Positive 

Positive 

Positive 


Histological 
examina- 
tion. 


None  made 
None  made 
None  made 
None  made 
Positive . . . 
None  made 
Positive  . . . 
None  made 


Positive 

Positive 

Positive 

Positive 

Positive 

None  made. 

Positive 

Positive 

Positive 

None  made. 
None  made. 

Positive 

None  made. 

Positive 

Positive 

Positive 

Positive 


Persons  bitten. 

Animals  bitteo. 

.   Boy 

.   Girl* 

.    Man 

.    Man  and  woman 

3  dogs. 

Woman 


Man  and  child 


2  dogs. 


>  Man 


Several  bogs. 


Several  dogs. 
2  dogs. 


(JRASSHOPPEH   DISEASE   FUNGUS. 

The  Division  of  Entomology  has  received  the  cooperation  of  this 
division  during  the  past  year  in  efforts  directed  toward  the  eradication 
of  th(^  destructive  grasshopi>er.  A  fungus  isolated  from  a  number  of 
grasshopp(^rs  that  were  found  diseased  in  the  vicinity  of  Sterling, 
( 'olo.,  lias  lK>eu  distributed  in  subcultures  to  the  farmers  in  the  infected 
districts,  together  with  otlier  locust  fungi  which  the  Division  of  Ento- 
mology obtained  from  South  Africa.  These  molds  have  been  kept  alive 
in  this  laboratory,  subcultures  being  furnished  the  Division  of  Ento- 
mology on  reciuest.  During  the  past  year  over  780  tubes  of  fungi 
have  been  s(^nt  to  17  States  in  this  country  and  some  to  several  foreign 
countries. 

KXFEKIMKNTS   WITH  PREVENTIVES   FOK   ANTHRAX. 

Anthrax  seems  to  be  on  the  gradual  increase  in  this  country,  and 
it  would  appear  desirable  for  the  Bureau  to  meet  the  great  demand 
which  has  been  constantly  made  by  the  cattle  owners  in  the  infected 
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istricts  for  a  preventive  against  the  disease.  Anthrax  vaccination 
AS  been  adopted  to  some  extent  in  certain  districts,  but  in  a  more 
p  less  desultory  manner,  and  the  fact  that  it  has  not  become  more 
apular  is  probably  due  to  the  questionable  efficiency  of  these  vaccines. 
1  order  to  test  the  relative  value  of  both  an  active  and  a  passive  vac- 
ne,  various  experiments  have  been  conducted  in  the  laboratory  with 
tenuated  bacilli  cultures  prepared  after  the  method  of  Pasteur,  and 
so  with  the  serum  of  previously  immunized  animals  following  Sobern- 
?im's  and  Sclavo's  experiments.  The  comparatively  small  amount 
'  vaccinal  product  obtained  by  the  latter  methods,  the  uncertain 
'sults  which  followed  when  virulent  cultures  were  inoculated  into 
linials  that  had  been  treated  with  the  serum,  and  the  necessity  for 
>eting  a  large  demand,  should  anthrax  vaccine  be  distributed,  have 
>wn  conclusively  that  Pasteur's  method  is  preferable,  even  though 
is  necessary  to  handle  the  organism  of  anthrax  by  this  method. 
hese  experiments  have  not  been  concluded,  but  it  is  believed  that 
.  will  be  possible  without  any  great  expense  to  meet  the  demand  for 
[lis  preventive  treatment  of  anthrax  by  the  beginning  of  the  next 
nthrax  season. 
Owing  to  the  susceptibility  of  man  to  this  disease  and  the  extreme 
are  witli  which  anj'^  active  vaccine,  the  organism  of  which  is  virulent 
or  man,  must  be  handled,  it  would  seem  desirable  to  cooperate  with 
he  experiment  station  veterinarians,  State  and  assistant  veterina- 
ians,  or  other  State  sanitary  officers  rather  than  to  distribute  the  vac- 
ine  directly  to  the  stock  owner. 

PATHOLOGICAL  RXHIBFT. 

Considerable  time  was  devoted  to  the  preparation,  installation,  and 
pervision  of  an  exhibit  at  the  Pan-American  Exposition  at  Buffalo, 
^.  Y.,  and  the  South  Carolina  Interstate  and  West  Indian  Exposition, 
it  Charleston,  S.  C,  representing  the  line  of  work  of  this  laboratory 
md  its  practical  application,  especially  to  meat  inspection  and  the 
)reparation  of  blackleg  vaccine. 

DLAGNOSIS  OF  SPECIMENS  AND  ANSWERS  TO  INQXHRIES. 

The  amount  of  time  that  is  required  for  this  manner  of  work  has  been 
^ery  great,  and,  while  it  does  not  appear  to  any  great  advantage  in  a 
eport  of  this  nature,  it  has  many  beneficial  results  in  disseminating 
mportant  knowledge,  and  is  greatly  appreciated  bj'  those  directly 
Dterested.  During  the  past  year  there  were  40,880  pieces  of  mail 
ent  out  by  the  division  with  reference  to  the  distribution  of  blackleg 
aceine. 

ZOOLOGICAL  DIVISION. 
PUBLICATION   OF    THE  CARD  CATALOGUE. 

Owing  to  repeated  requests  from  various  sources,  and  also  to  the 
k  of  fire  in  the  laboratory  building,  it  was  decided  to  undertake  the 
ublication  of  our  card  catalogue,  which  has  been  so  long  in  prepa- 
ation  and  which  is  invaluable.  This  has  involved  a  great  amount  of 
rk  in  verifying  references  which  were  copied  from  various  authors 
nd  in  making  the  abbreviations  and  style  uniform.  The  **A"  authors 
ave  already  been  issued,  the  *'B"  authors  are  in  press,  and  the 
emaining  authors  are  about  ready  for  publication. 
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(;<)NTlNUATION  OF    KXPERIMENTS    IN    TREATING    C'ATTI^,   SHEEP,   AND    OOATS   FOR 

ROUND    WORBiS. 

The  experiments  in  this  line  have  been  highly  successful,  and  the 
results  of  the  work  have  already  been  published.  The  treatment  with 
a  1  per  cent  solution  of  coal-tar  creosote  has  been  found  to  be  the 
most  satisfactory  of  any  of  the  methods  tried  in  cases  of  infectiou 
with  free  nematodes  in  the  fourth  stomach.  This  method  entails  only 
one-fourt  h  to  one-ninth  the  manual  labor  that  is  required  when  the 
gasoline  treatment  is  used,  and  it  seems  to  involve  less  risk  of  acci- 
dent to  the  animals.  The  medicine  itself,  when  made  up  in  large 
quantities,  costs  less  than  one-half  cent  per  dose.  A  recent  letter  from 
Dr.  Petei's,  of  tlie  Nebraska  expenment  station,  states  that  upon 
reading  the  Bureau's  account  of  this  method  of  treatment,  he  tested 
the  same  for  round  worms  in  hogs  and  that  it  excels  any  other  method 
known  to  him.  Tlie  best  results,  in  case  of  infection  with  free  round 
worms  bellow  the  stomach,  were  obtained  by  combined  doses  of  creo- 
sote and  thymol.  No  success  was  obtaiped  in  attempting  to  treat 
cases  of  inf<H»tion  with  round  worms  encysted  in  the  wall  of  the  stom- 
ach or  the  intest  inc.  All  exp(M*iments  with  the  most  approved  methods 
(intratracheal  injections)  of  t reating  verminous  bronchitis  were  also 
negative. 

SURRA. 

Owing  to  the  diagnosis  of  surra  among  the  arm}'  horses  and  mules 
in  the  Philippines,  the  zo()logi(*al  laboratory  was  suddenly  called  upon 
for  an  emergency  report  on  this  disease.  An  extensive  report  has 
been  prepared  and  issued,  and  it  is  hoped  that  its  contents  will  enable 
the  prompt  recognition  of  this  disease  should  it  appear  in  tlie  United 
8tat<»s. 

HOOK-WORM  DISEASE  IN    MAN. 

Persons  such  as  miners,  excavators,  farmers,  etc.,  whose  daily  work 
brings  them  in  contact  with  moist  dirt,  are  subject,  in  Europe,  Asia, 
Afri(»a,  South  America,  and  Central  America,  to  a  disease  known 
under  the  various  names  of  uncinariasis,  anchylostomiasis,  brick- 
inak(»r's  disease,  etc.     A  few  cases  of  this  malady  have  been  reported 
for  the  United  States,  but  it  has  been  assumed  that  such  cases  were 
imported  directly  or  indirectly  from  Europe.     During  this  last  year, 
however,  we  have  b(^en  able  to  prove  that  this  malady,  as  it  occurs  in 
the  United  States,  is  due  to  two  distinct  parasites.     One  of  these  is  the 
Old  World   hook  worm  ( Uncinaria  (hiodenalis)^  so  common  in  Italy 
and  Africa,  and  the  other  is  an  endemic  New  World  form,  which  Dr. 
Stiles,  zoologist  of  the  Bureau,  has  named   Unchiaria  americana. 
This  disease  is  an  important  one  from  the  agricultural  standpoint 
because  of  its  frequency  in  farm  hands  in  certain  countries,  and  the 
indications  are  that  it  is  much  more  common  in  this  country  than  has 
heretofore  been  supposed. 

At  the  reciuest  of  Dr.  Walter  Wyman,  Surgeon-General  of  the 
United  States  Public  Health  and  Marine-Hospital  Service,  the  zoolog- 
ical laboratory  has  prepared  an  article  upon  this  disease,  giving  an 
a(*c()unt  of  the  structuie  and  life  history  of  the  parasite,  together  with 
a  (:i:  cussion  of  symptoms,  treatment,  prevention,  etc. 


BUBEAIT   OF   ANIMAL   INDUSTRY.  39 

MISCKI.LANEOUS  WORK. 

'he  zoological  laboratory  has  been  called  upon  for  the  determina- 
I  of  a  number  of  parasites  of  various  kinds  which  have  been  sent 
fc>y  fanners,  veterinarians,  physicians,  boards  of  health,  etc.,  and 
issued  several  publications  describing  some  of  the  forms  in  ques- 
i.  The  zoologist  was  also  detailed  to  the  United  States  Army 
ileal  School,  at  the  request  of  Surgeon-General  Sternberg,  to  give 
ourse  of  instruction  in  medical  zoology  to  the  newly  appointed 
ileal  officers. 

DETAnfi  TO  SCIENTIFIC  MEETINGS. 

The  zoologist  was  also  detailed  to  i^present  the  Department  of 
rlculture  at  the  international  zoological  congress  held  in  Berlin, 
I      ftny,  in  1901,  and  has  continued  to  serve  on  the  international 
mission  on  zoological  nomenclature. 

THE  BUREAU  EXPERIMENT  STATION. 

During  the  year  ended  June  30,  1902,  the  station  was  compelled  to 
re  so  much  time  to  the  work  required  of  it  by  the  several  labora- 
ries  of  the  Bureau  that  practically  no  independent  investigations  of 
portance  could  be  undertaken.  This  is  true  not  only  with  respect 
time,  but  also  with  regard  to  the  space  and  facilities  for  properly 
idling  experiments  concerning  a  variety  of  infectious  diseases. 
m  addition  to  testing  a  number  of  supposedly  pathogenic  germs  on 
ttle,  donkeys,  hogs,  sheep,  and  smaller  experiment  animals,  inves- 
ions  concerning  the  following  diseases  were  conducted  during  the 
H»T :  Hog  cholera,  swine  plague,  tuberculosis,  tetanus,  rabies,  anthrax, 
5xas  fever,  foot  rot  of  sheep,  an  infectious  disease  of  horses  resem- 
iiig  and  probably  identical  with  maladie  du  coit,  and  a  number  of 
fections  of  minor  importance.  Other  work  conducted  by  the  experi- 
ent  station  was  the  growing  of  several  varieties  of  cattle  ticks; 
:periments  with  drugs  for  the  removal  of  internal  parasites  from 
>me8tic  animals;  the  production  of  antitoxic  sera  for  the  treatment 
■  swine  plague,  hog  cholera,  tuberculosis,  and  tetanus;  the  care  and 
"Otection  from  exposure  to  disease  of  animals  for  producing  normal 

and  the  breeding  and  rearing  of  numerous  small  experiment 

.Is  for  the  use  of  the  Bureau  laboratories. 

BOSCBLLANEOUS  DIVISION. 
QUARAlfTINES. 

1        work  of  the  quarantine  stations  during  the  past  fiscal  year 
»w»  a  marked  increase  over  that  of  the  preceding  year,  more  than 
B  the  number  of  cattle  having  passed  through  the  various  quar- 
iti      stations. 

i  rai  te  station  for  the  port  of  Baltimore. — Necessary  repairs 
Bio  n  on  the  buildings,  fences,  water-supply  apparatus,  and  load- 
g  ai  unloading  chutes  for  this  station,  located  at  Halethorp,  Md., 
here  2527  head  of  Hereford  cattle  were  comfortably  quarantined. 

Quarantine  station  for  the  port  of  New  York, — The  property  at  Gar- 
jld,  N.  J.,  which  has  been  leased  by  the  Government  and  maintained 
i  a  quarantine  station  for  the  port  of  New  York  since  1883,  was 
icati^  September  30,  1901.  The  transfer  to  the  new  station,  having 
»n  in  progress  during  the  summer,  was  completed  at  this  time. 
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The  active  work  of  establishing  the  new  quarantine  station  for  the 
port  of  Xow  York  was  begun  April  1,  1901.  Successful  negotiations 
for  a  very  desirable  tract  of  land  at  Athenia,  N.  J.,  in  the  foothills  of 
the  Orange  Mountains,  12  miles  in  a  direct  line  from  New  York,  were 
conducted  by  the  Bureau  of  Animal  Industry,  and  the  ground  was 
purchased  in  six  parcels  from  as  many  separate  owners,  at  a  price 
that  was  consid^^red  very  reasonable  for  land  so  favorably  located  in 
that  section. 

Tmmediat<»ly  after  the  preliminaries  of  xdotting  the  ground,  layinjf 
out  the  streets,  and  locating  the  buildings,  the  erection  of  six  stables 
was  b(»gun  and  rapidlj' pushed  to  completion.     These  are  of  a  sub- 
stantial charact(»r  and  attiactive  design,  constructed  of  brick,  \*itli 
bluestone  trimmings,  with  front  and  rear  (entrances  sufficiently  wide 
to  admit  of  the  i)assag(^  througli  them  of  a  horse  and  cart,  and  have 
been  built  with  a  view  to  securing  every  x^ossible  advantage  in  the 
way  of  sanitation  and  hygiene,     r'our  of  them  accommodate  11  cattle 
each  and  two  17  <»ach.     In  addition,  during  the  fii'st  half  of  the  fiscal 
year  substantial  stone  foundations,  with  cement  floors  for  three  larger 
buildings,  were  erected  and  temporary  stables  moved  from  the  old 
station  were  placed  on  them,  one  having  a  capacity  of  80  head  of  cat- 
tle, the  other  two  22  each.     To  these  accommodations  there  were  also 
added  six  fi'anu^  stables,  which  were  likewise  removed  from  the  old 
station,  giving  an  ad<litional  capacity  of  208  cattle. 

At  the  close  of  the  llscal  yc^ar  it  is  found  that  cattle,  sheep,  and 
hogs  in  quarantine  here,  t()g<*ther  with  those  for  which  permits  have 
been  issue<l,  will  occupy  all  of  the  available  spac<>;  and  it  is  the  pur- 
pose of  the  I)(»partnient  to  en»ct  permanent  structures  of  brick  and 
stone  of  the  same  d(^sign  as  the  first  six  stables,  and  of  vaiying 
cai)aciti(»s,  in  order  to  accommodate  both  large  and  small  importa- 
tions, until  this  station  shall  afford  ample  room  and  proper  facilities 
for  quarantining  all  animals  of  the  class  requiring  quaranti»3  that 
shipi)crs  may  desire  to  enter  at  the  port  of  New  York,  and  until  per- 
manent  brick  and  stone  stables  shall  have  sux)plantecl  the  old  frame 
barns  brought  over  from  Garfield  and  i)ut  up  to  meet  the  immediate 
needs  of  the  station. 

The  above  15  buildings  have  an  aggregate  capacit}'' of  410  cattle 
when  the  box  stalls  are  used  for  large  bulls  or  single  animals.  They 
might,  under  certain  conditions,  as  when  two  or  more  small  cattle 
could  be  placed  in  a  box  stall,  accommodate  425  cattle. 

The  Depart  mcMit  has  expended  thus  far  for  land,  buildings,  and 
inipr()V(»nients,  including  an  adeiprnte  water  system  for  all  purposes^ 
about  ^01,000;  and  the  appropriation  by  Congress,  available  July  1, 
will  admit  of  th(^  further  erection  of  buildings  and  the  continuance  of 
iniprovenKMits. 

Qu(ira)dhi('  station  for  the  jyort  of  Boston. — This  station  is'favorably 
located  in  a  bc^autiful  section  of  country  at  Littleton,  Mass.,  and  has 
7-cceived  such  attention,  repairs,  and  improvements  as  were  required 
U)  make  it  a  desirables  quarantine  station,  and,  like  the  station  at 
'Baltimore,  offers  to  inix)orters  advantages  that  are  liable  to  be  over- 
o^^^vcd  simply  through  the  fact  of  a  lesser  prominence  and  popularity 
•*    I  poi't  of  (»ntry  when  comi)ared  with  New  York. 

iriimals  (jU(fra)itinecl. — The  animals  enumerated  have  all  been 
mbjected  to  inspection  and  quarantine,  the  length  of  the  quarantine 
)eriod  being  fixed  in  accordan(*e  with  the  requirements  for  the  sub- 

-JMion   vf    y  >  ei.^ss  "o  '  "m^*^»  tbo.  belong.     The  imports  of  animals 


BUREAU  OF  ANIMAL  INDUSTRY. 


41 


from  Cana'^a  not  subject  to  qaarantine  at  quarantine  stations  com- 
prised 27,716  cattle,  148,313  sheep,  3,305  horses,  5,356  hogs,  2  dogs,  5 
goats,  1  mule,  and  2  moose — total,  184,700. 

The  following  table  shows  the  number  and  kinds  of  animals  detained 
in  quarantine  for  the  requisite  time: 


station. 


Littleton,  Mass 

Garfl*»ld,N.J 

Atbeuia,N.J 

Halethori*.  Md 

Port  Huron,  Mi<'li 

Detroit.  Mich 

fiaiilt  Hie.  Marie,  Mich 

Ogdeusbartf,N.  Y 

Hofcansbnrg.N.  Y 

Alexandria  Bay,  N.  Y  . 
Oftpe  Vincent,  N.  Y  ... . 

BoSbKN.Y 

Charlotte.  N.Y 

Mchford.Vt... 

Newport,  V  t 

IdandPond.Vt 

Beecher  Falls.  Vt 

Honlton,  Me 

Vanceboro,  Mt* 

Oalais^Me 

San  Francisco,  Cal 


Total 


Cattle. 

Sheep. 

Hc>i58. 

CO 

42 

tm 

8 

5 

.•iSH 

118 

4 

.»7 

I2 

2 

2 

1 

2 

1 

(i 

4 

•> 

49 

( 

'» 

1 

8 

2 

5 

I» 

8 

1 

:> 

3 

I(JI 

1 

4r) 

:t» 

4 

4 

4 

« 

I 

a 

7 

,  1.:-'14 

2:^1 

38 

There  was  <also  imported  through  the  port  of  Nmv  York  and  (jiiar- 
antined,  under  the  supt^rvision  of  the  superintendent  of  the  AthtMiia, 
N.  J.,  quarantine  station,  the  following:  Forty-six  (Icht,  5  iioudads,  1 
yak,  2  elephants  from  India,  2  wart  hogs,  4*3  eaiiK^s,  1)  anteU^pcs,  C)  goats, 
1  home<l  horse,  4  llamas,  2  alpacas,  1  wild  boar,  1  ehaiiiols,  ligmmacos, 
1  anoa,  7  caribou — total,  133  animals;  throiigli  the  port  of  Boston, 
Mass.,  and  quarantined  under  th(^  supervision  of  the  superintendent 
of  the  quarantine  station  at  Littleton,  Mass.,  G  deer,  1  camel,  and  1 
llama — total,  8  animals;  at  Philadelphia,  Pa.,  and  quarantined  under 
the  supervision  of  the  inspector  in  charge  for  that  port,  where  a 
special  temporary  quarantine  was  established  for  the  purpose,  9 
deer,  2  wart  hogs,  G  camels,  1  horned  horse,  1  water  ])uffalo,  and  1 
thar — total,  20  animals;  Detroit,  Mich.,  1  goat;  San  Francisco,  Cal., 
7  llamas.  This  makes  a  total  of  1,649  imported  animals  that  were 
quarantined. 

The  oflBcial  veterinarian  stationed  at  London,  England,  in  accord- 
ance with  the  requii'ements  of  Bureau  of  Animal  Industry  Order  No. 
79,  under  date  of  November  10,  1900,  which  provides  for  the  testing 
with  tuberculin  by  an  inspector  of  this  Bureau  of  all  cattle  over  G 
months  old  which  are  to  be  imported  into  the  United  States,  has 
t<»8tcKl  of  the  different  breeds  of  purebred  cattle  in  various  parts  of 
Gn^at  Britain,  1,067  cattle,  of  which  139  reacted  and  92S  passed,  as 
follows: 


Breed. 

p««^- '  A. 

Breed. 
Hereford 

p--^^- '  A. 

Shorthorn   

84               27 
191                 1 
186               73 
25                 8 
79               11 
53                 4 

294                 15 

Jersey                  

Galloway 

1 

Aberaeen  Aninis 

Dexter  i  lerry  •          

15 

A  VT'nHiiv^ 

Total..             

1 

Ciuem^ey               

92R  !               1!« 

Redix»ll    "."",'. 

■ 
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DEPARTMENTAL   REPORTS 


111  Canada  the  veterinarians  of  this  Department  tested  with  tuber- 
culin 382  cattle,  of  which  355  passed  and  27  reacted,  as  foUows: 


Breed. 


Aberdeen  An^^us 

Jersev 

Hereford 

Shorthorn 

Holstein 


Passed. 


3 
24  , 

26  I 

1H«  I 


Re- 
jected. 


2() 


Breed. 


Ayrshire 
Durham . 
1  ,1  Grades  .. 


Total  .. 


P»««^'jJtei 


17 

4 

84 


'd66 


A  VKNKREAI.  DISEASE  OP  HORSES. 


The  work  wliieli  the  Bureau  has  been  carrying  on  for  the  purpose 
of  eradi(!ating  an  infectious  venereal  disease  of  horses,  which  work 
has  be(»ii  continued  throughout  the  year,  has  not  given  those  results 
that  it  was  hoped  would  bo  secured.  The  semiwild  condition  of  mudi 
of  tho  country  over  which  the  disease  had  spread,  as  comprised  in 
the  liosebud  and  Pine  Ridgo  Indian  reservations.  South  Dakota,  and 
other  parts  of  South  Dakota,  Nebraska,  and  Wyoming,  together  with 
tlie  prejudices  and  the  lack  of  cooperation  and  aid  that  should  have 
be(Mi  given  by  the  owners  and  others  whose  interests  were  to  be 
served,  proved  serious  hindrances. 

Another  o])stacle  consists  in  the  methods  of  certain  horse  traders, 
wlio  commence  at  the  northwestern  corner  of  the  State  of  Nebraska  with 
a  mixed  lot  of  horses,  many  of  which  are  very  inferior,  and  trade  all 
the  way  across  the  State  to  the  Missouri  River,  frequently  giving  two 
horses  for  one,  thus  leaving  behind  such  animals  as  might  have  shown 
indications  of  disease  or  of  being  unsound,  so  that  they  would  reach 
the  Missouri  River  with  a  great!}'  improved  band  of  horses,  and  pt)fl- 
sibly  scatter  a  number  that  were  diseased  along  tlie  rout«,  as  they 
aim  to  gt^t  rid  of  all  suspicious  animals  before  reaching  the  eastern 
border  of  the  State. 

Three  diseased  mares  and  one  stallion  have  been  shipped  in  from 
the  Pine  Ridge  Indian  Reservation  to  the  experiment  station  of  the 
Bureau,  located  at  Bethesda,  Md.,  for  the  purpose  of  giving  oppor- 
tunity for  a  closer  clinical  study  of  the  disease  and  for  procuring  fresh 
mat4»rial  for  laboratory  investigation.     The  work  in  this  connection 
has  been  of  an  encouraging  character,  but,  owing  to  the  fact  that  the 
stallion's  condition  rendered  hiin  valueless  except  for  post-mortem 
work,  this  specimen  of  the  disease  was  unsatisfactory.     However, 
valuable  progress  has  been  made  and  work  in  these  lines  is  being  con- 
tinued, and  it  is  hoped  that  both  the  investigation  as  to  the  causative 
agent  and  its  life  history,  as  w^ell  as  the  attempt  of  the  Bureau  to 
stamp  out  the  disease,  will,  as  a  I'esult  of  broader  and  more  aggressive 
operations,  which  ai*e  in  contemplation  for  the  early  fall,  soon  meet 
with  success. 

During  the  year  10  diseased  stallions  were  purchased  and  slaugh- 
tered at  an  average  cost  of  $25  each,  or  $250;  29  diseased  stallions  were 
castrated,  and  70  diseased  mares  were  purchased  and  slaughtered  at  an 
average  cost  of  about  $18. 35,  or  $1,31)5,  makinga  total  of  $1,645.  Seven 
diseased  mares  were  slaughtered,  owners  unknown,  for  which  nothing 
was  paid.  At  the  close  of  the  fiscal  year,  15  diseased  mares  are  held 
in  quarantine  to  be  disposed  of. 
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MISCELLANEOUS  WORK. 

[n  addition  to  the  work  in  connection  with  the  animal  quarantines 
above,  this  division  has  a  general  supervision  of  the  accounts  and 
ler  work  of  the  Bureau  of  Animal  Industry  as  follows :  Salaries, 
mbursement  of  expenses  incurred  by  its  officers  and  employees  in 
tvel  and  at  various  stations;  apparatus  and  supplies  for  the  various 
dsions,  their  laboratories,  the  experiment  station,  and  quarantine 

ions;  all  accounts  of  every  character  that  are  paid  from  the 
propriation  for  the  Bureau  of  Animal  Industry;  the  preparation  of 

itemized  report  to  each  Congress,  showing  in  detail  the  character 
expenditures  and  the  use  of  the  appropriation;  the  making  out  of 

appointments,  transfers,  promotions,  furloughs,  reinstatements, 

}i^      ions,  and  dismissals;  the  making  of  requisitions  and  securing 

ormai  bids  for  all  materials  and  supplies  used  throughout  the 

•K  of  the  Bureau,  and  the  necessary  letter  writing  incident  thereto. 
division  also  has  charge  of  the  preparation  of  replies  to  numerous 

rers  requesting  information  in  regard  to  the  diseases  of  animals 
id  poultry,  their  causes  and  treatment,  and  various  other  matters 
>Ttaining  to  breeds,  breeding,  and  care  of  domesticated  animals  and 
lied  subjects.  This  is  the  character  of  the  routine  work  performed 
Aih  year. 

DAIRY  DIVISION. 

The  work  of  the  dairy  division  during  the  fiscal  year  ending  June 

,  1902,  has  resembled  that  of  previous  j^ears  so  closely  that  it  can 

B  largely  reported  in  the  language  formerly  used. 

A  general  survey  of  the  condition  of  the  dairy  industry  of  the 

anntry  at  large  was  begun  upon  the  organization  of  the  division. 

his  has  been  continued  and  special  inquiries  have  been  made,  such 

the  status  of  dairy  organizations,  dairy  schools  and  facilities  for 
sehnical  instruction.  State  dairy  laws,  the  development  of  foreign 
larkets  for  the  dairy  products  of  this  country,  the  milk  supply  of 
ities  and  towns  and  laws  and  ordinances  relating  thereto.  Some 
eports  have  been  printed  and  others  are  in  course  of  preparation. 

As  heretofore,  attention  is  given  to  the  collection  of  dairy  data  in 
eneral,  with  a  view  to  their  proper  arrangement  and  future  use.     So 

'  as  the  clerical  force  of  the  office  permits,  the  material  collected  has 
leen  indexed  for  ready  reference.     Although  necessarily  much  in 

'  ^rs,  this  catalogue  of  dairy  information  is  of  great  value  and  in 
I       ant  use. 

J  routine  work  of  the  office  continues  to  increase  and  has  become 
D  gn  to  be  managed  with  some  difficulty,  even  with  the  increased 

lei  lurce  provided.     This  routine  embraces  general  correspond- 

ice,  th  many  requests  for  specific  information  from  all  parts  of  the 
ui  ry,  preparing  instructions  for  the  dairy  inspectors  in  the  field  and 
to  their  reports, and  the  preparation  of  reports  and  other  man- 
iscnpui  lor  publication.  During  this  year  the  division  has  prepared 
our  distinct  publications  for  distribution  and  nearly  completed  two 
thers,  the  publication  of  which  is  necessarily  somewhat  delayed. 
^hese,  collectively,  comprise  about  200  printed  pages,  nearly  three- 
ourths  of  which  first  appeared  in  the  annual  report  of  the  Bureau, 
nd  were  separately  reprinted.  All  have  been  liberally  illustrated 
rem  original  photographs  obtained  for  the  division  or  made  by  its 
ffioers. 
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Dairy  centei's  in  fifteen  different  States  have  been  visited  during 
the  year  by  the  chief  or  assistant  chief  of  the  division,  and  conven- 
tions of  dairy  associations  and  similar  bodies  have  been  attended  in 
ten  Staters.  A  special  agent  of  the  Bureau,  on  duty  for  this  division, 
visited  Japan,  China,  and  the  Philippines  for  the  purpose  of  investi- 
gating market  conditions  and  arranging  for  a  series  of  experimental 
exports  of  dairy  products  from  this  country.  Another  special  agent 
examined  the  conditions  along  the  Canadian  border  with  referem*eto 
dairy  products  crossing  the  line  in  the  course  of  exports.  A  thini 
special  agent  mad(^  an  investigation  into  the  manufacture  of  certain 
kinds  of  cheese  in  Helgium  and  Holland. 

Plxperi mental  exports  of  dairy  products  have  been  made  to  Japan, 
Chin<a,  Cuba,  and  Porto  Rico.  This  method  of  making  known  the 
be tt<M' grades  of  these  products  has  resulted  in  somewhat  increased 
sales  by  m(»rchants  in  San  Francisco  and  New  York,  and  some  parties 
elsewhere,  but  inadequate  or  unsuitable  transportation  facilities,  the 
destructive  climates  of  some  of  the  countries  referred  to,  and  other 
unfavorable  conditions  prevent  any  rapid  increase  in  this  trade. 
Japanese  markets  may  well  he  further  cultivated  from  the  Pacific 
coast,  but  in  China,  aside  from  condensed  milk,  the  fresh  supplies 
from  Austialia  possess  advantages  with  which  shipments  from  this 
countr}'  can  not  successfully  compete.  Inquiry  by  correspondence 
indicates  that  there  are  good  opportunities  for  finding  markets  for 
dairy  products  from  the  United  States  in  Mexico  and  South  America, 
if  proper  exertions  are  made  in  that  direction. 

Commencing  with  this  fiscal  year,  and  in  accordance  with  an  act  of 
Congress  approved  March   2,  1901,  a  system  was  inaugurated  for 
inspecting  dairy  products  offered  for  export,  affixing  stamps  to  the 
same,  and  certifying  to  the  character  and  quality  of  the  articles.    The 
law  states  the  object  to  be  ''ascertaining  the  purity  and  qualitj'of 
such  products"  and  *'to  secure  their  identity  and  make  known  in 
th<»  markets  of  foreign  countries  to  which  they  may  be  sent  from 
the  LTnited  States  their  purity,  quality,  and  grade."    Although  the 
authority  granted  may  cover  all  dairy  exports,  it  has  been  deemed 
expe<lient,  at  least  for  the  present,  to  confine  the  certification  to 
products  which  special  inspection  shows  to  be  "  pure,  of  high  quality^ 
and  suitable  for  export."    Special  agents  were  accoi-dingly  appointed 
and  placed  on  duty  as  ''inspectoi'S  of  dairy  exports"  at  the  ports  of 
Boston,  New  York,  and  San  Francisco,  and  also  at  Chicago.    This 
scrvi<*e  has  been  occasional  only,  or  more  or  less  continuous,  accord- 
ing to  the  needs  of  the  respective  localities.     During  this  fiscal  year 
the  relations  of  foreign  markets  to  those  of  the  United  States  have 
been  rather  abnormal,  prices  being  such  in  this  country  as  to  prevent 
any  considerable  export  of  high-grade  goods  other  than  condensed 
milk  and  cream.     While  the  servi(»e  of  these  inspectors  has  therefore 
resulted  in  obtaining  full  information  as  to  the  character  of  our  dairy 
export  trade  and  the  circumstances  att^ending  it,  there  have  been  few 
inspections  requested  by  exporters  and  still  fewer  certificates  given. 

At  the  request  of  the  Secretary  of  the  Navy,  this  Department  has 
assisted  in  perfecting  specifications  and  arranging  for  the  execution 
3f  contracts  for  securing  an  improvc^l  supply  of  butter  for  the  Navy. 
Inspectors  representing  this  division  have  been  stationed  at  the  places 
r)f  manufacture,  and  have  seen  that  only  butter  of  extra  quality  has 
)een  packed  and  deli  vered  unde^  Miese  contracts.  The  result  has  been 
h»i  ti      >iit*'^     n  n>»i  ii  st'»   »»    i»»s   *-)een  of  a  higher  avcrago  quality 
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than  ever  before,  while  the  cost  of  the  same  has  been  relatively  low — 
a  decided  saving  over  the  system  of  previous  years. 

Incident  tio  the  experimental  exports  and  the  inspection  sei-vice 
noted,  a  large  number  of  chemical  analyses  of  milk,  condensed  milk, 
and  cream,  butter,  and  cheese  have  been  necessary.     This  work  has 
been  accomplished  by  the  dairy  laboratory  of  the  biochemic  division 
of  this  Bureau,  where  a  chemist  and  laboratory  assistant  have  been 
kept  constantly  employed.     In  this  connection  special  studies  have 
been  made  of  the  products  of  nearly  all  dairy  countries  of  the  world, 
as  found  in  many  foreign  markets.     Experimental  studies  have  also 
been  made  of  the  essential  differences  between   (natural)   butter, 
renovated  butter,  and  butterine  or  oleomargarine,  and  the  most  prac- 
tical methods  of  distinguishing  or  identifying  these  different  articles. 
At  the  Pan-American  Exposition  at  Buffalo  the  dairy  division  con- 
tributed a  portion  of  the  exhibit  of  this  Bureau  and  provided  for  its 
arrangement.     Later,  the  same  exhibit  was  made  at  tlie  Charleston 
Exposition. 

The  act  of  Congress  approved  May  9,  1902,  by  its  section  5  (and 
incidentally  under  section  4),  places  certain  specific  and  important 
duties  upon  the  Secretary  of  Agriculture,  relating  to  the  manufacture, 
interstate  commerce,  and  export  of  ''renovated  butter,"  and  the 
details  of  administration  have  been  assigned  to  the  dairy  division. 
The  work  resulting  from  this  action  will  be  noted  later. 

Disconnected  officially  with  this  office,  and  yet  closely  related  to  it, 
lias  been  certain  work  performed  during  the  year  in  connection  with 
t.he  Twelfth  United  States  Census.     The  chief  of  this  division  received 
from  the  Director  of  the  Census,  early  in  the  year  1900,  an  appoint- 
ment as  expert  special  agent  (without  compensation)  in  charge  of  the 
statistics  of  butter,  cheese,  and  condensed-milk  factories.     Ad  visor}" 
»nd  supervisory  duties  were  performed  accordingly,   from  time   to 
time,  ending  with  the  preparation  of  a  report  upon  the  establishments 
of  the  class  indicated,  and  the  data  obtained  from  them,  in  the  divi- 
sion of  manufactures,  which  was  published  in  June,  as  Census  Bulle- 
tin No.  189.     This  office  was  also  frequently  consulted  by  the  agi'i- 
cultural  division  of  the  Census,  as  to  editing  the  daiiy  data  collected 
from  farms. 

The  work  of  the  dairy  division  during  the  fiscal  year  1902-11103  will 
embrace,  in  large  measure,  a  continuation  of  that  of  previous  years 
and  also  include  several  material  additions. 

The  condition  of  the  dairy  industrj'^  in  the  United  States  will  be 
studied  in  all  its  aspects,  with  a  view  to  determining  the  most  favor- 
able opportunities  for  progress  and  improvements  and  assisting  in 
their  accomplishment  so  far  as  practicable.  The  dairying  of  other 
countries  must  also  be  observed,  productive  conditions  noted,  the 
demands  of  consumption  and  of  all  foreign  markets  watched,  and 
such  action  taken  as  is  possible  in  the  interest  of  extending  foreign 
trade  in  dairy  products.  Relations  will  be  maintained  with  State 
dair^'  officials,  with  the  voluntary  organizations  of  dairymen,  and  with 
the  dairy  schools  in  numerous  States,  in  order  to  be  informed  of  their 
proceedings  and  cooperate  with  them  so  far  as  may  be  advisable.  The 
investigations  of  the  agricultural  experiment  stations  along  dairj^  lines 
will  be  closely  watched  and  facts  collected  which  may  be  usefully 
disseminated. 

This  division  will  conduct  investigations  by  itself  or  in  cooperation 
with  suitable  agencies.     It  is  proposed  in  particular  to  study  the  meth- 
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ods  of  preparation ,  chemical  composition,  and  keeping  quality  of  cream- 
ery butter,  and  special  methods  of  preparing  and  packing  butter  for 
exiK)rt  to  warm  climates;  also  to  test  the  recommended  methods  of 
curing  cheese  at  low  temperature. 

The  very  important  subject  of  municipal  milk  supply  needs  further 
attention,  and  the  preparation  of  a  special  report  upon  it  is  intended. 

Other  reports  are  also  in  preparation  and  proposiad.  Among  them 
will  be  a  compilation  of  dairy  statistics  of  this  and  other  countries, 
and  the  latest  available. 

The  inspection  of  dairy  products  exported  from  this  country,  which 
has  been  largely  experimental  during  the  past  year,  is  expected  to 
assume  a  systematic  condition  during  the  present  one.  Much  depends, 
however,  upon  the  dairy  markets  at  home  and  abroad  and  the  com- 
mercial conditions  which  influence  the  export  trade. 

Inspection  of  the  manufacture  and  interstate  commerce  of  renovated 
butter  will  be  begun  at  once  under  act  approved  May  9,  1902,  going 
into  effect  July  1,  1902.  In  this  connection  it  is  proposed  to  make 
special  exertions  to  have  all  renovated  butter  hereafter  exported  from 
this  country  so  thoroughly  stamped,  marked,  and  labeled  as  to  insure 
its  commercial  identity  and  make  known  its  true  name  and  character 
to  buyers  and  consumer,  so  long  as  the  merchandise  is  within  the 
jurisdiction  of  the  United  States;  also  to  inform  the  principal  import 
ers  of  foreign  countries,  and  of  Great  Britain  in  particular,  in  r^w 
to  the  law  and  the  action  thereunder  by  this  Department. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 
Washington,  D,  C,  September  21^.^  1002. 

Sir:  I  have  the  honor  to  submit  herewith  a  report  giving  an  outline 
of  some  of  the  more  important  operations  of  the  Bureau  of  Plant 
Industry  for  the  fiscal  year  1901-1902. 
Respectfully, 

B.  T.  Galloway,  Chief, 
Hon.  Jambs  Wilson,  Secretary. 


SUMMABIZED  STATEMENT  OF  THE  YEAR'S  WORK. 

Some  of  the  more  important  matters  which  liave  come  l>efore  the 
Bureau  since  the  last  report  was  issued  may  be  briefly  summarized  as 
follows: 

The  Agrostologist,  Prof.  F.  Lamson-Scribner,  resigned  to  accept  the 
position  of  chief  of  the  insular  bureau  of  agriculture  in  the  Philip- 
pines, and  Prof.  W.  J.  Spillman,  of  the  Washington  Agricultural 
College,  was  put  in  charge  of  the  grass  and  forage  plant  work.  The 
Physiologist  and  Pathologist,  Mr.  Albert  F.  Woods,  was,  by  authority 
^f  Congress,  made  chief  of  Bureau  in  the  absence  of  the  chief.  Dr. 
B.  M.  Duggar  severed  his  connection  with  the  Department  to  take  the 
chair  of  botany  in  the  Missouri  State  University.  Professor  Scribner 
ftnd  Dr.  Duggar  were  made  collaborators  of  the  Bureau. 

Four  additional  lines  of  plant  work,  namely,  the  Arlington  Experi- 
mental Farm,  tea  cultural  investigations,  purchase  and  distribution  of 
Valuable  seeds  and  plants,  and  the  investigations  of  domestic  sugar 
production,  were,  by  authority  of  Congress,  brought  within  the  Bureau. 
^Cooperation  in  various  lines  of  work  was  effected  with  30  experiment 
^^tions.     Plan  for  effective  work  on  farm  management  put  into 
operation.     Demonstration  experiments  to  show  the  practical  value 
^y  a  number  of  lines  of  work  were  inaugurated  in  20  States  and  Ter- 
^tories.     Agricultural  explorations  were  continued  in  India,  China, 
•*  *pan,  and  other  countries.    Twenty  bulletins,  7  miscellaneous  papers, 
JJ^d  6  Farmers'  Bulletins  were  issued.     One  hundred  and  seventy-five 
^ousand  letters  were  received  and  answered.     Diseases  of  the  sugar 
^l^t,  cotton,  cranberry,  apple,  pear,  and  peach  received  special  atten- 
^^on.    Encouraging  results  in  the  treatment  of  bitter  rot  of  the  apple 
*^d  pear  blight  were  obtained.     Plant-breeding  work  on  corn,  cotton, 
*^d  cereals  gave  encouraging  results.     A  number  of  the  new  hybrid 
^ttons  secured  are  more  valuable  than  existing  forms.    Investigations 
^f  alkali-resistant  plants  inaugurated,  and  breeding  and  selection 
experiments  begun  to  develop  plants  adapted  to  alkali  soils.     The 
'"^^caroni  wheat  industry  established,  1,500,000  bushels  being  grown 
*8  a  result  of  the  work  of  the  previous  year  in  the  distribution  of  seed 
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and  general  encouragement  of  the  industry.     Encouraging  results  in 
the  use  of  macaroni  wheat  by  factories  secured.     Hard  Russian  wheats 
proved  successful  in  a  number  of  western  States  where  other  hardy 
varieties  liad  failed.     A  new  and  simple  method  of  rapidly  propa- 
gating and  distributing  nitrifying  organisms  discovered,  making  it 
practicable  to  materially  improve  cultivation  of  leguminous  crops. 
The  value  of  American-grown  clover  seed  over  the  European  product 
demonstrated.     New  method  of  cleaning  and  handling  grass  seed  dis- 
covered, materially  increasing  the  value  of  the  crop.     Investigations 
of  drug  and  medicinal  plants  inaugurated,  to  determine  the  practica- 
bility of  growing  plants  which  are  now  largely  imported.     Increased 
facilities  for  the  study  of  western   ranges  and  their  improvement 
secured.     Investigations  inaugurated  to  secure  substitutes  for  red 
clover.    P2xtended  experiments  inaugurated  to  dervelop  the  possibilities 
of  alfalfa  culture  in  the  Eastern  United  States  and  in  the  South.    A 
number  of  successful  experiments  in  the  shipment  of  American  fruits 
to  foivigii  countries  made.     Peaches  shipped  from  Georgia  and  Con- 
necticut to  London  markets  yield  handsome  profit.     Pears  and  apples 
also  su(*cessf  ully  shipped.     Experiments  to  determine  the  best  methods 
of  handling,  wrapping,  and  shipping  such  fruits  gave  encouraging 
results.     Extensive  experiments  inaugurated  to  determine  best  raeth 
(mIs  of  fruit  storage.     Methods  discovered  whereby  the  injury  through 
"s(fald"  in  storage  may  be  materially  lessened.     Varietal  tests  of 
apples  to  determine  their  relative  storage  value  made.     Viticultural 
investigations  inaugurated,  having  for  their  object  the  encouragement 
of  grai)e  culture  in  all  parts  of  the  country,  special  studies  of  resist- 
ant stocks  l)eing  made.     Experiments  in  the  methods  of  bench  and 
iuAd  grafting  Vinifera  grapes  inaugurated.     Experimental  vineyards 
(established  in  North  Carolina  and  other  Southern  States  gave  inter- 
esting results.     Simple  method  for  rapidly  cultivating  the  pecan  awl 
other  nut  trees  discovered.     Work  of  gardens  and  grounds  reorgan- 
ized and  placed  in  charge  of  the  Horticulturist.     New  glass  houses 
const  ruct(»d  and  facilities  for  advanced  horticultural  work  8ecure<l. 
Arlington  Farm  surveyed,  drainage  work  continued,  and  experimental 
::  vestigations  in  a  number  of  lines  inaugurated.     New  fact43  in  r^ir^ 
to  commercial  tea  culture  secured  and  improvements  made  in  the  gen- 
eral methods  of  cultivation,  pruning,   and   handling  the  product. 
Nine  thousand  ])Ounds  of  commercial  tea  produced,  most  of  which 
ranks  with  the  liigli-grade  impoi-ted  kinds.     The  work  of  securiUp 
an<l  distributing  se(»ds  and  plants  reorganized.     New  cereals,  inclu<^' 
ing  wlu»ats,  oats,  rye,  and  barley  introduced  and  distributed.    Ne^' 
varic^t  ies  of  rice  secured  and  distributed  in  the  rice-growing  sectioi*'* 
of  'r<\\'as  and  Louisiana.     A  shipment  of  225  date  trees  secured  fro"* 
Persia  and  planted  in  the  experimental  date  orchard  in  Arizona.    Tl^^ 
<late  orchard  now  comprises  1 1  acres  and  contains  580  imported  tre^^' 
l)esl(l(\s  SO  native  seedlings,  all  doing  well.     Successful  introduction* 
of  Kgyptian  clov(^r,  or  bi^rseem,  from  Eg>^pt.     Successful  in troduciioj' 
of  t  he  Jordan  almond.    Successful  introduction  of  a  number  of  alk*l'' 
lU'sistant  alfalfas  and  cottons. 

Under  the  accompanying  heads  some  of  the  more  important  detH**** 
connected  with  the  foregoing  synopsis  are  given. 

WORK  OF  THE  TEAR. 

In  accordance  with  the  recommendations  made  by  you  in  your  iJ^^ 
report  and  submitted  in  your  estimates,  the  several  lines  of  pl^**" 
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affiliated  nnder  this  Bareau  by  Executive  order  were  brought 
her  by  authority  of  CJongress.  The  work  of  the  Bureau,  there- 
is  now  conducted  by  the  following  ofl&ces : 

Vegetable  Pathological  and  Physiological  Investigations. 

Botanical  Investigations  and  Experiments. 

Pomological  Investigations. 

Grass  and  Forage  Plant  Investigations. 
I  Exx>erimental  Gardens  and  Grounds. 
I  Arlington  Experimental  Farm. 
f  Tea-culture  investigations. 
I  Purchase  and  distribution  of  valuable  seeds. 
I  Investigating  production  of  domestic  sugar. 
lere  have  been  but  few  changes  in  the  organization  since  my  last 
rt.     Acting  upon  your  recommendation  to  Congress,  the  Plant 

Ai    ist  and  Physiologist,   in  charge  of  the  investigations  in 

»     5y  and  physiology,  was,  by  act  of  Congress,  authorized  to  act 

ei  of  Bureau  in  the  absence  of  the  chief.  Early  in  the  year 
.  F.  Lamson-Scribner  severed  his  connection  as  Agrostologist 

\  Department  to  accept  a  position  as  chief  of  the  insular  bureau 

•iculture  in  the  Philippines.  Professor  Seribner  was  made  a 
kK^rator  of  this  Department,  and  is  organizing  his  work  in  such  a 

as  to  bring  about  a  close  relationship  between  agricultural 
arches  in  this  country  and  in  the  Philippines.  Prof.  W.  J.  Spill- 
,  of  the  Washington  Agricultural  College,  was  made  Agrostologist 
he  Department  and  entered  upon  his  duties  January  1,  1902. 
r  the  close  of  the  fiscal  year  Dr.  B.  M.  Duggar,  Physiologist, 
pied  his  position  to  accept  the  chair  of  botany  in  the  Missouri 
e  University.  Dr.  Duggar  has  been  made  a  collaborator  of  the 
aau  and  will  continue  important  investigations  in  connection  with 
Department.  Owing  to  the  increased  work  of  the  Bureau,  a  num- 
of  new  assistants  were  secured  for  various  lines  of  investigation, 
lost  cases  these  have  been  appointed  from  the  registers  prepared 
he  Civil  Service  Commission  from  examinations  held  to  fill  such 
es.  In  addition  to  the  assistants  thus  engaged,  a  number  of 
Qtific  aids  and  student  assistants  have  been  brought  into  the 
eau  and  have  been  assigned  to  important  investigations  connected 
I  research  work.     The  scientific  aids  are  proving  a  valuable  addi- 

to  the  Bureau  workers,  and  as  time  goes  on  will  eventually 
>me  the  chief  source  for  recruiting  our  workers,  as  the  older  men 
called  away  by  offers  elsewhere. 

EVCOT7BAGEMENT  OF  ADVANCED  WORK  IN  THE  BUBEAU. 

3e  the  reoi^anization  of  the  Bureau  the  policy  has  been  to  encour- 
ine  most  advanced  work  by  placing  the  responsibility  for  different 
8  of  investigation  and  research  directly  upon  the  men  themselves. 

t)elieved  that  the  best  results  can  he  obtained  always  by  assign - 
n  to  different  lines  of  work  and  making  them  feel  the  respon- 
nty  for  it«  advancement.  Wherever  this  policy  is  carried  out  there 
worthy  ambition  to  advance  in  all  directions,  and  as  a  result  the 
eau,  as  a  whole,  feels  an  impetus  which  can  be  given  in  no  other 
.  In  all  cases  the  investigatoi*s  in  the  different  lines  are  encour- 
l  to  make  their  work  as  thoroughly  practical  as  possible.  It  is  of 
"se  recognized  that  no  valuable  practical  woik  can  be  carried  on 
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unless  based  on  sound  scientific  principles.  Hence  the  necessity  for 
maintaining  the  proper  relationship  between  careful  scientific  research 
and  the  practical  application  of  such  research. 

COOPERATIVE  WORK  WITH  EXPEBIMENT  STATIOITS. 

The  importance  of  close  cooperation  with  the  experiment  stations 
has  been  fully  recognized  by  this  Bureau,  and  for  this  reason  a  number 
of  lines  of  important  work  have  been  entered  upon  which,  it  is  believed, 
will  be  helpful  to  the  Department  and  advantageous  to  the  stations. 
There  are  many  local  questions  connected  with  crop  production  with 
which  the  Department  is  not  primarily  concerned,  but  there  are  other 
questions  of  a  broader  nature  which  can  not  be  bounded  by  State 
lines  and  which  the  Department  can  well  look  into  and  advance  mate- 
rially with  the  aid  of  station  workers.  It  is  such  problems  as  these 
that  are  chiefly  concerned  in  the  matter  of  cooperation.  In  all  such 
work  it  is  recognized  that  there  must  be  proper  and  harmonious  arrange- 
ments between  the  officers  of  the  stations  and  the  officers  of  the 
Department.  We  have  always  held  that  no  action  in  regard  to  coop- 
erative work  should  bo  taken  at  the  stations  without  first  consulting 
the  responsible  officers,  who  are  in  touch  with  all  the  conditions  which 
surround  them  and  who  are  in  a  position  to  know  the  lines  of  work 
best  suited  to  different  officers  under  them.  After  preliminary  arrange- 
ments are  made  with  the  officers  of  the  station  it  has  been  our  policy 
to  have  a  definite  understanding  or  agreement,  in  which  the  responsi- 
bilities of  the  D(*partinont  and  the  responsibilities  of  the  station  are 
both  shown.  After  such  arrangements  are  entered  into  the  matter 
of  carrying  out  the  details  of  the  work  may  well  be  left  to  those  who 
are  directly  interested  in  it.  Under  such  arrangement's  the  Depart- 
ment is  now  cooperating  with  the  following  stations  along  the  lines 
briefly  indicated: 

Arizona. — ^The  Agrostologist,  I^rof.  W.  J.  Spillman,  has  under  his 
direction  cooperative  work  with  this  station  in  the  study  of  the 
general  subject  of  range  improvement,  particularly  to  ascertain  the 
present  condition  of  certain  range  areas  with  reference  to  vegetation, 
rainfall,  surface  erosion,  amount  and  kind  of  stock  carried  and  history 
of  their  management,  and  the  amount  of  stock  of  various  kinds  that 
may  be  maintained  on  various  parts  of  ranges  without  deterioration 
of  the  forage.     There  ai-e  also  arrangements  for  testing  various  kinds 
of  grasses  and  forage  plants  with  reference  to  their  value  on  the 
ranges.     A  large  tract  of  land,  covering  something  over  500  square 
miles,  has  been  set  aside  for  this  work,  and  it  is  believed  that  excel- 
lent opportunities  will  be  afforded  here  for  solving  important  prac- 
tical problems  connected  with  range  management.     The  director  of 
the  Arizona  station  has  been  made  a  collaborator  of  the  Bureau,  and 
will  aid  in  managing  the  pi'incipal  details  of  this  work. 

California. — In  California  the  Agrostologist  is  directing  cooi>erative 
experiments  to  determine  the  best  methods  for  controlling  or  prevent- 
ing the  drifting  of  sand,  and  especially  the  planting  and  testing  of 
sand-binding  plants  for  this  purpose.  The  subject  of  sand  binders 
is  an  important  one  for  the  Pacific  coast,  and  the  cooperative  work 
with  the  California  station  will  be  of  great  practical  value  in  solving 
problems  connected  with  this  matter. 

Colorado. — The  Botanist  in  charge  of  Seed  and  Plant  Introduction 
work,  Mr.  A.  J.  Pieters,  has  under  his  direction  cooperative  work 
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ith  this  station  looking  to  the  determination  of  important  questions 
nnected  with  the  growing  of  high-grade  sugar-beet  seed  in  the 
aited  States  on  a  commercial  scale.  The  work  at  this  station  is  a 
t  of  a  series  of  similar  experiments  which  will  be  briefly  referred 
under  the  headings  of  the  other  States.  The  Agrostologist  has 
ider  his  direction  experiments  to  determine  the  best  grasses  and 
rage  plants  for  arid  and  alkali  soils,  and  the  best  methods  for  main- 
ining  permanent  meadows  and  pastures. 

Delatvare,  — The  Agrostologist  is  conducting  cooperative  experiments 
[1      the  Delaware  station  to  determine  what  plants  are  most  suitable 
cover  crops  in  orchards. 

Illinois. — Cooperative  work  with  this  station  is  under  way  for  the 
irpoae  of  obtaining  facts  in  regard  to  the  production  of  sugar-beet 
)ed  and  is  carried  on  by  the  Botanist  in  charge  of  Seed  and  Plant 
itroduction  work.  The  work  at  this  station  is  largely  confined  to 
le  comparative  testing  of  seed  of  different  origin.  The  fact  that 
lere  is  no  beet-sugar  factory  within  convenient  distance  makes  it 
esirable  to  carry  on  work  here  on  a  commercial  scale. 

Iowa, — Under  the  direction  of  the  Pathologist  and  Phj'siologist, 

.  Albert  F.  Woods,  cooperative  work  with  this  station  is  being  car- 

led  on  chiefly  in  the  line  of  cereal  studies,  the  object  being  to  obtain 

ts  bearing  on  the  improvement  of  cereals  and  the  practicability  of 

owing  certain  cereal  crops  in  Iowa. 

Karisas. — The  Agrostologist  is  conducting  experiments  with  this 
ation  to  determine  the  best  grasses  and  forage  plants  for  arid  lands, 
value  of  these  plants  for  hay  and  pasture,  and  the  best  methods 
a  ige  improvement.  The  Pathologist  and  Physiologist  is  also  coop- 
'raimg  with  this  station  with  a  view  to  obtaining  facts  bearing  on  the 
iroduction  of  cereals  in  the  arid  portions  of  the  State,  the  testing  of 
•ereal  varieties,  and  other  work. 

Keniucky. — The  Agrostologist  is  conducting  cooperative  experi- 
iients  with  the  Kentucky  station,  studying  the  rotation  of  crops  in 
1 8  relation  to  yield  and  farm  management;  studying  and  recoi*ding 
he  morphological  and  physiological  characters  of  grass  and  forage 
klants  with  i-elation  to  economic  value;  studying  annual  fodder  crops 
vith  relation  to  yield  and  suitability  for  soiling  and  silage  purposes; 
(ludying  the  methods  of  establishing  and  maintaining  permanent 
neadows  and  pastures,  and  investigating  the  growing  of  commercial 
M*ed8  and  testing  the  value  of  seeds  grown  in  different  districts.  This 
ast  work  is  under  the  direction  of  the  Botanist  in  charge  of  the  Seed 
md  Plant  Introduction  work.  The  Botanist  is  conducting  work  to 
letermine  the  value  of  clover  seed  obtained  from  different  foreign 
•ountries  and  different  parts  of  this  country. 

Louisiana. — Under  the  direction  of  the  Botanist,  Mr.  Frederick  V. 
'oville,  there  is  being  conducted  at  this  station  an  experiment  for 
he  purpose  of  growing  and  studying  several  varieties  of  sweet  pota- 
oes,  to  determine  their  botanical  characteristics  and  market  value. 

Maine. — The  Botanist  is  conducting  work  to  determine  the  value  of 
•lover  seed  obtained  from  different  foreign  countries  and  different 
)arts  of  the  United  States. 

Maryland. — ^The  Agrostologist  is  conducting  investigations  for  the 
larpose  of  finding  the  best  crops  for  use  in  securing  a  continuous 
toiling  series  for  dairy  and  farm  stock,  and  the  Botanist  is  cooperat- 
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ing  upon  variety  testing  of  the  sweet  potato  for  the  purpose  of 
improving  varieties.  The  Botanist  is  also  conducting  work  to  dete^ 
mine  the  value  of  clover  seed  obtained  from  different  foreign  coun- 
tries and  different  parts  of  the  United  States,  and  the  Pathologist  and 
Physiologist  is  cooperating  in  cereal  work. 

Michigan, — The  Agrostologist  is  conducting  work  for  the  purpotie 
of  determining  the  best  methods  for  controlling  or  preventing  the 
drifting  of  sand,  and  is  testing  sand-binding  plants  for  this  purpose. 
The  Botanist  in  charge  of  Seed  and  Plant  Introduction  work  is  con- 
ducting investigations  looking  to  the  production  of  sugar-beet  seed  of 
high  grade,  this  being  a  part  of  the  same  series  of  experiments  carried 
on  in  a  number  of  States.  The  Botanist  is  also  conducting  work  at 
this  station  in  the  matter  of  testing  the  value  of  clover  seed  obtained 
from  various  sources. 

Minnesota, — The  Pathologist  and  Physiologist  is  cooperating  with 
this  station  for  the  purpose  of  testing  and  growing  the  different  varie- 
ties of  cereals.  Special  attention  is  being  given  to  the  breeding  of 
cereals  and  the  growing  of  new  varieties. 

Missouri. — Under  the  direction  of  the  Agrostologist  cooperative 
experiments  are  being  made  to  determine  the  best  method  for  the 
formation  and  management  of  meadows  and  pastures.  Work  has 
also  been  inaugurated  having  for  its  object  the  determination  of 
the  best  forage  ci'op  for  \yeet  production,  and  the  best  methods  of 
feeding  such  crops.  The  Bureau  of  Animal  Industry  is  also  cooper- 
ating in  this  work.  The  Pathologist  and  Physiologist  is  also  cooper 
ating  with  this  station  in  investigations  to  determine  the  best  methods 
of  combating  bitter  rot  of  the  apple  and  other  diseases  of  orchard 
fruits.  Under  the  direction  of  the  Botanist  cooperative  work  for 
testing  the  value  of  clover  seed  obtained  from  different  sources  is 
also  being  conducted. 

Nebraska. — The  Agrostologist  is  conducting  experiments  to  deter 
mine  the  best  grasses  and  forage  plants  for  meadows  and  pastures. 
There  are  also  being  tested  the  adaptability  of  recently  introluced 
forage  plants  and  the  productive  capacity  of  annual  forage  crops  for 
hay.  The  Pathologist  and  Physiologist  is  directing  cooperative  inves- 
tigations in  tlie  matter  of  plant-bi'eeding  work,  especially  com,  and  in 
work  on  diseases  of  crops. 

New  Hampshire. — The  Botanist  is  conducting  work  at  this  station 
in  testing  the  value  of  clover  seed  obtained  from  various  sources. 

Neir  Me.riro. — The  Agrostologist  is  conducting  cooperative  work  to 
determine  the  best  crops  for  supplying  forage  to  supplement  the 
ranges  and  for  the  improvement  of  cultivated  lands. 

North  Carolina. — The  Agrostologist  is  conducting  investigations  to 
determine  the  lK\st  grasses  and  forage  plants  for  meadows  and  pas- 
tures, and  the  adaptability  of  recently  introduced  forage  crops,  and 
tlie  Patliologist  and  Physiologist  is  directing  cooperative  work  on 
ucrape  diseases. 

North  Dakota. — The  Pathologist  and  Physiologist  is  directing  eoop- 
•rative  experiments  with  this  station  for  the  purpose  of  securing 
nformation  regarding  the  production  of  cereals  in  the  Northwest, 
^nd  particularly  the  matter  of  obtaining  new  cereals  by  breeding. 
vVork  is  also  under  way  in  the  matter  of  determining  the  possibility 
if  orrnwin^r  macaroui  and  other  wheats  in  the  State.    The  Botani 
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a     ducting  investigations  to  test  the  value  of  clover  seed  obtained 
1      V     ious  sources. 

New  York. — ^Under  the  direction  of  the  Botanist  in  charge  of  Seed 
Plant  Introduction,  cooperative  work  on  the  growing  of  sugar-beet 

d  is  under  way  at  this  station.  A  number  of  lots  of  imported  seed 
ive  been  planted,  and  comparative  tests  will  be  made  to  determine 
le  relative  value  of  the  beets  raised  from  the  different  lots  of  seed. 

r  er  beets  will  also  be  selected  and  tested  in  order  to  raise  seed 
1       them  next  year. 

Ohio. — ^Under  the  direction  of  the  Botanist,  cooperative  work  is  being 
trried  on  at  this  station  to  test  the  value  of  clover  seed  obtained 
tim  various  sources. 

Oregon. — The  Agrostologist  is  conducting  cooperative  work  to  deter- 

line  the  best  methods  for  preventing  and  controlling  the  drifting  of 

L  and  the  testing  of  sand-binding  plants  for  this  purpose.     The 

r  list  also  is  carrying  on  investigations  as  to  the  value  of  clover 
tx     obtained  from  various  sources. 

8c    th  Dakota. — Under  the  direction  of  the  Pathologist  and  Physi- 

b,  cereal  investigations  are  being  conducted  at  this  station  for 

I  purpose  of  determining  questions  relating  to  breeding  and  the 

iting  of  new  varieties.     The  Agrostologist  also  is  conducting  coop- 

ive  work  at  this  station  to  determine  the  best  grasses  and  forage 

I    ats  for  arid  lands,  the  value  of  these  plants  for  hay  and  pasture, 

the  best  methods  of  renewing  worn-out  range  and  pasture  lands. 

• 

Tennessee. — The  Agrostologist  is  conducting  at  this  station  cooper- 
ative experiments  looking  to  the  development  and  distribution  of 
)etter  forage  crops  than  those  now  grown  in  the  State,  especially  with 
egard  to  yield,  hardiness,  resistance  to  drought,  quality,  etc. ;  also  to 
letermine  the  effect  of  change  of  environment  on  cultivated  plants: 
o  investigate  the  commercial  production  of  seed;  to  investigate  the 
iroblem  of  crop  rotation  and  the  use  of  fertilizers;  to  determine  the 
.'alue  of  various  annual  crops  for  hay,  soiling,  and  silage  purposes; 
o  investigate  the  methods  of  establishing  and  maintaining  permanent 
neadows  and  pastures,  and  to  investigate  the  methods  of  making 
lay.  The  Pathologist  and  Physiologist  is  conducting  experiments 
lere  in  the  matter  of  plant  breeding  and  the  improvement  of  crops  in 
^neral.  The  Tennessee  station  is  being  made  a  central  organization 
er  work  which  will  obtain  facts  of  value  to  a  number  of  adjacent 
States.  The  Botanist  is  conducting  investigations  also  to  test  the 
ralue  of  clover  seed  obtained  from  various  sources. 

Texas. — ^The  Pathologist  and  Physiologist  is  conducting  cooperative 
nvestigations  at  this  station  for  the  purpose  of  determining  important 
[uestions  concerning  the  development  of  cereals  and  the  ^aptability 
\i  cereals  to  different  parts  of  the  Southwest.  The  Agrostologist  is 
anying  on  experiments  to  determine  what  grasses  and  forage  plants 
tre  best  for  meadow  and  pasture  purposes  in  Texas,  the  proper  methods 
f  establishing  the  same,  and  the  value  of  annual  forage  plants  for 
Lay,  pasture,  and  soiling. 

Utah. — The  Agrostologist  is  conducting  experiments  at  this  station 
o  de         Lne  under  varying  amounts  of  water  the  value  of  certain 
38  and  forage  plants  for  arid  regions. 

Vefn        I. — ^The  Botanist  is  conducting  experiments,  in  cooperation 
ktion,  looking  to  the  improvement  and  cultivation  of  certain 
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dnig-prodncing  plants,  the  object  being  to  demonstrate  the  practica- 
bilit}'  of  growing  sucli  plants  in  this  country.  Tlie  Agrostologist  is 
conducting  experiments  to  determine  the  best  pasture  and  meadow 
grasses  for  wet  lands. 

Washington. — The  Agrostologist  is  conducting  experiments  at  this 
station  to  determine  the  best  and  most  practical  way  of  improving 
forage  conditions  in  the  dry  sections  of  the  Northwest,  and  for  renew- 
ing the  worn-out  ranges  and  devising  methods  of  managing  them 
whereby  the  liighest  degree  of  productivity  may  be  maintained.  The 
Pathologist  and  Physiologist  is  directing  investigations  in  the  matter 
of  improvement  of  cereals  adapted  to  the  Northwest.  The  Botanist  is 
dii'ecting  ox])erim(»nts  in  the  improvement  and  cultivation  of  certain 
drug-producing  plants,  such  as  belladonna,  aconite,  digitalis,  and 
opium  poppy. 

Wisconsin.  — The  Pathologist  and  Physiologist  is  conducting  cooper- 
ative investigations  with  this  sUition  to  determine  the  value  of  various 
(ioreals,  and  to  obtain  information  connect'Cd  with  the  breeding  and 
improvement  of  the  same. 

Wyoming. — The  Agrostologist  is  conducting  investigations  at  this  * 
station  to  .determine  the  best  grasses  and  forage  plants  for  arid  and 
alkali  soils,  and  the  best  methods  of  establishing  and  maintaining 
permanent  meadows  and  pastures. 

COOPERATION  WITH  OTHER  BUREAUS  IN  THE  DEPARTMENT. 

In  addition  t^  extensive  cooperation  with  experiment  stations,  this 
Bureau  is  also  engaged  in  cooperative  work  with  a  number  of  other 
Bureaus  in  the  Di^partment.     As  stated  in  previous  reports,  coopera- 
tion with  the  Bureau  of  Soils  has  been  mainly  in  the  direction  of 
investigations  u])on  tobacco.     Considerable  attention  has  been  given 
to  the  diseases  of  tobacco  and  problems  relating  to  fermentation  and 
curing  of  the  leaf.     Cooperation  has  also  been  carried  on  with  this 
Bureau  in  studies  of  alkali  problems,  and  a  representative  from  each 
Bureau  has  been  s(>nt  to  Algeria  and  other  countries  to  make  a  special 
study  of  the  conditions  there  for  the  purpose  of  obtaining  lighten 
problems  of  importance  in  connection  with  questions  in  the  arid  and 
semiarid  West.     This  work  will  be  more  fully  referred  to  under  "  For- 
eign agricultural  explorations."    Cooperative  work  has  been  effected 
with  tlie  Bureau  of  Forestry  in  studies  upon  the  decay  of  timber  and 
allied  subjects.     The  representative  of  this  Bureau  has  been  made  an 
officer  in  the  Bureau  of  Forestry,  and  is  so  conducting  his  investiga- 
tions as  to  harmonize  all  lines  of  work  where  the  work  of  the  two  Bu- 
reaus comes  into  close  contact.     The  Bureau  of  Chemistry  is  cooperat- 
ing with  this  Bureau  in  the  matter  of  making  special  studies  of  fruits 
under  the  direction  of  the  Pomologist,  and  is  also  aiding  and  assisting 
in  work  connected  with  the  poisonous  plant  investigations  and  drug 
investigations  and  the  work  on  cereals. 

FARM  MANAGEMENT. 

Since  the  Bureau  was  organized  the  need  has  been  felt  for  a  proi)er 
coordination  of  the  varied  lines  of  work  being  carried  on,  and  particu- 
larly the  application  of  several  lines  of  investigation  in  the  matter  of 
securing  practical  ends.  With  a  view  to  making  the  work  of  the 
Bui'eau  of  more  direct  practical  benefit  to  agrlculturei  arrangements 
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ave  been  perfected  for  carrying  on  under  one  central  authority  a 
fstem  of  work  which  we  have  designated  as  "farm  management." 
Ills  work  has  been  placed  in  the  hands  of  Prof.  W.  J.  Spillman,  and 
o  far  only  preliminary  surveys  and  observations  have  been  made  for 
he  purpose  of  inaugurating,  as  soon  as  opportunities  offer,  investiga- 
ions  and  studies  on  a  more^  extended  scale.  During  the  summer 
ome  special  studies  have  been  made  of  farming  conditions  in  differ- 
ent parts  of  the  country,  and  particular  attention  has  been  paid  to 
he  management  of  high-class  farms.  The  questions  pertaining  to 
'otation  of  crops,  handling  of  stock,  and  all  such  matters  have  been 
Aken  under  consideration  with  a  view  to  determining  what  steps  have 
3een  followed  and  what  the  results  have  been  in  a  practical  way  from 
>perations  carried  on  under  the  best  systems.  Some  interesting 
results  have  been  secured  from  these  studies,  as  it  has  been  shown 
that  systems  of  farming  in  different  parts  of  the  country  are  largely 
the  result  of  conditions  of  soil,  climate,  markets,  etc. ,  existing  in  the 
different  regions.  There  has  been  developed,  in  other  words,  a  sys- 
tem, through  long  experience,  which  has  given  the  most  practical 
results  and  the  most  profit  under  the  existing  surrounding  conditions. 
It  is  planned,  as  soon  as  this  work  is  put  into  full  operation,  to  con- 
tinue such  special  studies  and  to  secure  the  cooperation  of  farmers  in 
different  sections,  with  a  view  to  putting  into  operation  systems  of 
farm  management  that  may  be  worked  out  by  the  officers  of  the 
Bureau.  For  example,  it  will  be  our  object  to  lay  out  and  plan  the 
best  methods  of  diversified  farming  in  certain  parts  of  the  South,  to 
suggest  the  kinds  of  crops  that  may  be  grown,  methods  of  rotation, 
methods  of  controlling  diseases,  and,  in  short,  all  operations  which 
will  lead  to  the  greatest  profit  with  the  least  expenditure  of  time  and 
money.  The  same  general  plan  may  be  followed  in  connection  with 
work  on  fruits  and  work  on  other  crops  as  well.  The  question  of 
securing  proper  statistical  data  in  regard  to  operations  of  the  most 
successful  farmers  will  be  continued,  and  this  in  large  measure  will 
form  a  basis  for  suggested  work  in  improving  conditions  in  other  sec- 
tions of  the  country.  It  is  believed  that  work  of  this  kind  \\\l\  be  of 
^reat  practical  value,  as  it  will  enable  the  Bureau  to  put  into  opera- 
tion suggestions  that  may  be  secured  as  the  result  of  its  extended 
scientific  researches. 

DEMONSTRATION  EXPERIMENTS. 

Closely  allied  with  the  foregoing  class  of  work,  the  Bureau  is  put- 
ting into  operation  demonstration  experiments  in  a  number  of  direc- 
tions in  different  parts  of  the  countr3^  The  object  of  this  work  is  to 
re  1  farmers  and  fruit  growers  in  a  direct  way.  Those  who  till  the 
li  are,  and  must  necessarily  be,  conservative,  for  a  mistake  means 
loss  not  only  of  a  crop  but  of  a  great  deal  of  time  as  well.  Hence 
tggestions  in  regard  to  improving  agricultural  conditions  which  may 
oe  given  in  publications,  no  matter  how  simple  or  plain  these  publi- 
cations may  be,  are  received  with  a  great  deal  of  conservatism  by  the 
STcat  mass  of  those  whom  it  is  intended  to  benefit.  The  speculative  or 
venturesome  spirit  in  the  farmer  is  fortunately  largely  lacking,  and 
it  is  only  here  and  there  that  some  one  with  less  fear  of  failure  under- 
takes to  put  into  operation  improvements  that  may  be  suggested  in 
the  bulletins  or  other  papers  issued  from  time  to  time.  Demonstra- 
tion exx)eriment«,  however,  are  intended  to  act  as  object  lessons,  and 
will  go  far  towai"d  convincing  farmers  of  the  utility  or  nonutility  of 
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certain  kinds  of  work.  Such  experiments  have  been  inaugarated  in 
many  parts  of  the  ('ountr}-  during  the  past  year,  and  have  l)een  used 
to  sliow  the  value  of  different  methods  of  controlling  plant  diseases, 
the  value  of  forage  crops,  the  value  of  new  or  little-known  crops,  the 
value  of  different  methods  of  harvesting  crops,  etc.  A  apecial  efTort 
lias  be(in  put  forth  to  encourage  the  groA^'th  of  alfalfa  in  different 
parts  of  the  country',  and  to  this  end  dwiionstration  experiments  have 
been  inaugurated  iu  ten  or  twelve  States.  Representative  farmers 
have  Ix^en  selected  in  certain  regions  and  have  been  supplied  with 
sufficient  seed  to  sow  from  1  to  2  acres  of  this  crop.  Careful  record* 
have  been  kept  by  these  men  as  to  time  of  sowing,  growth  of  crop, 
clinmtic  conditions,  etc.,  and  the  i*esults  obtained  show  that  great 
interest  has  been  taken  in  the  work.  A  number  of  other  crops  have 
also  been  under  consideration,  and  will  be  more  specifically  referred 
to  under  the  reports  of  the  executive  officers. 

FOREIGN  AGBICTJLTXJRAIi  EXFLORATIONB. 

During  the  year  quite  extensive  foreign  agricultural  explorations 
have  been  (tarried  on  by  the  Bureau.     Dr.  Seaman  A.  Knapp  was  sent 
on  a  special  mission  to  the  Orient  for  the  purpose  of  securing  infor- 
mation, and  seeds  and  plants  of  special  value  to  the  South.     Thepa^ 
ticular  object  of  this  trip  was  to  obtain  further  facts  peitaining  to 
rice  culture,  and  to  secure,  if  possible,  new  varieties  of  rice  adapted 
to  conditions  in  the  States  of  Louisiana  and  Texas.     The  question  of 
forage  crops  was  also  considered,  and  careful  studies  were  made  of 
these  subjects  in  the  Philippines,  Japan,  China,  and  India.    Dr. 
Knax)p  returned  to  this  country  early  in  May,  and  brought  with  him 
the  seed  of  a  number  of  new  crops  which  are  being  grown  and  tested 
in  the  South.     Through  the  generosity  of  Hon.  Barbour  Lathrop, 
the  Department  has  been  able  to  secure  much  valuable  information 
and  a  number  of   important  introductions  from  foreign  countries. 
Mr.  Lathrop  has  taken  a  deep  interest  in  this  work  and,  at  his  own 
expense,  has  bi^en  nmking  special  studies  in  a  number  of  foreign 
countries,  assisted  by  Mr.  I).  G.  Fairchild.     Both  Mr.  Lathrop  and  Mr. 
Fairchild  are  working  tlirough  the  Department,  but,  as  already  indi- 
cated, the  (expenses  are  in  the  main  borne  by  Mr.  Lathrop.     Since  my 
last  report  those  gentlemen  have  visited  India,  China,  Japan,  and  a 
numlM^r  of  other  foreign  countries  and,  as  already  pointed  out,  have 
been  instrumental  in  securing  many  valuable  additions  to  our  list  of 
crop  introductions.     Late  in  the  year  Mr.  Thomas  11.  Keainiey,  of  this 
Bureau,  and  Mr.  Thomas  11.  Means,  of  the  Bureau  of  Soils,  were  sent  to 
the  arid  and  semiarid  regions  of  Africa  for  the  purpose  of  securing 
information  u])on  alkali  crops  and  alkali  soils  which  would  enable  us  to 
improve  the  agri(»ultural  conditions  in  the  arid  and  semiarid  regions  of 
this  count r}'.    Mr.  Kearney  is  making  a  special  study  of  the  crops,  while 
Mr.  Means  is  studying  soil  conditions.     These  gentlemen  will  secure 
seeds  and  plants  wherever  practicable,  and  the  soil  studies  made  will 
undoubtedly  be  of  great  value  in  enabling  us  to  formulate  our  plans 
in  regard  to  the  distribution  of  such  things  as  may  be  obtained.     Mr. 
Ernst  A.  Bessey  has  been  sent  to  Russia,  Turkestan,  and  adjaoent 
countries,  for  the  purpose  of  securing  new  forage  crops,  particularly 
Turkestan  alfalfa,  which  was  introduced  into  this  country  a  few  years 
ago,  but  whicli,  unfortunately,  has  so  far  yielded  no  seed.     Mr.  Bes- 
sey  will  also  secure  a  number  of  varieties  of  cereals  adapted  to  tiie 
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liy  r^ions  of  the  Northwest,  and  will  also  aid  the  work  of  Seed  and 
'lant  Introduction  by  securing  data  which  can  be  used  in  the  future 
•  matter  of  ordering  seeds  which  may  prove  of  value  for  different 
r     of  this  country. 

PTTBLICATIOirS. 

The  methods  of  prex)aring  publications  of  the  Bureau  have  been 
onsiderably  simplified  since  my  last  report.  During  the  year  twenty 
mlletins  were  issued  dealing  with  various  topics;  and  in  addition 
here  have  been  published  six  Farmers'  Bulletins,  prepared  by  the 
officers  or  assistants  in  the  Bureau.  There  were  also  prepared  six 
Yearbook  papers,  all  dealing  with  subjects  pertaining  to  plant  indus- 
rial  work.  Under  the  present  system  there  is  only  one  series  of 
mlletins  in  the  Bureau,  and  these  deal  for  the  most  part  with  technical 
>r  semitechnical  matter.  The  editions  of  these  bulletins  are  more  or 
ess  limited,  and  wherever  the  subject  is  one  of  direct  practical  impor- 
ance  Farmers'  Bulletins  giving  the  main  facts  and  their  practical 
ipplication  are  prepared.  The  technical  and  semitechnical  bulletins 
)f  the  Bureau  are  sent  for  the  most  part  to  libraries,  exi)eriment  sta- 
ion  and  college  workers  who  are  engaged  in  lines  of  work  similar 
io  those  being  carried  on  in  the  Bureau.  With  a  view  to  the  greatest 
KK)nomy  in  the  distribution  of  these  publications  careful  lists  are 
Icept,  and  only  a  limited  number  of  libraries  receive  everything  that 
it  d.  The  wide  diversity  of  subjects  handled  by  the  Bureau 
is  it  necessary  to  maintain  separate  lists,  and  in  doing  this 
ir  igements  are  made  to  have  the  publications  reach  those  who  are 
xkosxi  directly  interested. 

COBBESPONDENCE. 

The  correspondence  of  the  Bureau  grows  from  year  to  year  and  has 
low  reacheda  magnitude  little  understood.  The  proper  handling  of 
his  work  involves  probably  not  less  than  one-fourth  the  time  of  the 
mtire  Bureau  force  and  deals  with  most  varied  subjects.  It  is,  how- 
ever, looked  upon  as  a  means  of  instruction  of  vast  importance,  and 
)very  effort  is  made  to  give  careful  consideration  to  the  subjects 
>rought  up.  Inquiries  of  most  varied  kinds  are  received,  many  of 
v^hich  are  accompanied  by  specimens  of  various  sorts,  which  require 
'4u;«f ul  study  before  an  intelligent  answer  can  be  given.  Many  of  the 
nquiries  are  of  such  a  nature  that  they  can  be  handled  by  sending  a 
i^armers'  Bulletin  or  some  other  publication  of  the  Bureau  which  con- 
ains  the  specific  information  sought.  Many,  however,  require  special 
etters,  and  in  all  such  cases  as  full  information  as  can  be  secured 
B  given  on  the  subjects  involved.  The  entire  correspondence  of 
he  Bureau  will  aggregate  from  175,000  to  200,000  communications 
annually. 

IHOBEASING  OALLa  FOB  WOBK. 

Notwithstanding  the  somewhat  rapid  advances  made  in  the  last  two 
>r  three  years  in  the  way  of  extending  the  work  of  the  Bureau,  the 
alls  for  additional  assistance  are  still  greatly  in  excess  of  our  ability 
o  meet  them.    A  fact  that  is  not  generally  appreciated  is  that  as  the 

r  :le  for  life  becomes  more  intense  in  this  country,  and  the  work 
i  )d  with  the  production  of  crops  becomes  of  a  higher  nature, 

he  p  lities  of  injuries  from  diseases  and  the  necessity  for  improve- 

n  order  to  meet  the  keen  competition  existing  will  become 
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greater  and  greater.  Owing  to  such  facts,  it  is  to  be  expected  that  the 
Department  will  have  increasing  calls  for  not  only  more  work,  but 
work  of  a  higher  t^'pe  than  has  been  the  case  heretofore.  The  appro- 
priations made  from  year  to  year  are  not  only  needed  to  maintain  the 
work  inaugurated,  but  additional  funds  must  be  forthcoming  to  take 
up  new  questions  as  the}'^  arise.  It  has  been  suggested  that  a  work, 
such  as  is  being  carried  on  by  this  Bureau  and  by  the  Department  as 
a  whole  is  of  such  a  nature  that  certain  lines  of  investigation  can  be 
finished  or  wound  up,  as  is  the  cAse  with  manufacturing  concerns. 
This  is  only  partly  true,  for  the  i)roduetion  of  crops  can  not  properly 
be  compared  to  a  manufactured  product.  It  follows,  therefore,  that 
funds  for  maintaining  the  work  inaugurated  must  beat  hand,  and, 
in  addition,  new  appropidations  will  become  necessary  to  take  up  lines 
of  work  which  present  themselves  as  agricultural  development 
advances. 

REPORTS  OF  EXECUTIVE  OFFICEBS. 

In  the  accompanying  reports  are  set  forth  some  of  the  main  facta 
connected  with  tlu^  work  of  the  different  offices  in  the  Hureau. 

PATHOLOOICAL  AND  PHT8I0L0OICAL  INYESTIOATIOKS. 

The  work  connected  with  Pathological  and  Physiological  Investiga- 
tions, under  Mr.  A.  F.  Woods,  has  been  pushed  forward  rapidly  dur- 
ing the  year.  The  main  points  covered  may  be  briefly  reviewed  under 
the  following  heads : 

PATHOLOGICAL  WORK. 

Diseases  of  the  sugar  beet — The  work  on  diseases  of  the  sugar  beet 
has  been  under  the  direct  charge  of  Dr.  C.  O.  Townsend,  who  has 
been  making  special  studies  of  both  the  sugar-producing  beet>8  and 
mother  beets  used  for  seed.     In  the  West  the  most  serious  disease 
has  been  the  blight  or  curly  top,  while  in  the  Middle  and  Eastern 
States  the  leaf  spot  has  been  the  most  serious  pest.     These  two  dis- 
eases have  caused  losses  to  the  growers  and  to  the  manufacturers 
aggregating  thousands  of  dollars.     Investigation  has  shown  that  dis- 
eases of  the  sugar  beet  may  result  in  x>roducing  a  poor  st<and  of  beets 
in  the  field,  either  through  the  failure  of  the  seeds  to  germinate  or  by 
a  destruction  of  the  seedlings.     Experiments  are  now  in  progress  look- 
ing to  the  control  of  the  fungus  pest  and  other  unfavorable  conditions 
affecting  the  sugar  beet,  and  it  is  believed  that  practical  remedies 
will  l)e  found  in  the  near  future  which  will  enable  the  growers  to  pre- 
vent losses  from  these  sources. 

Diseases  ofcotion, — During  the  year  work  on  the  cotton-root  rot  in 
Texas  has  l)een  continued  by  Dr.  B.  M.  Duggar,  and  work  on  other 
diseases  of  cotton  has  Ix^en  pushed  with  vigor  by  Mr.  W.  A.  Orton. 

There  is  yet  much  to  be  done  in  connection  with  the  cotton-root  rot 
diseases  in  Texas,  and  the  work  under  way  has  for  its  object  the 
determination  of  practical  remedies  for  these  troubles.  The  cotton 
wilt,  a  serious  disease,  is  now  pretty  well  controlled  by  means  of 
proper  handling  of  infected  land  and  the  use  of  resistant  strains 
which  have  been  developed  by  the  Bureau.  The  Bureau  has  suc- 
ceeded in  securing  the  active  cooperation  of  a  number  of  progressive 
cotton  growers  in  this  important  work,  and  very  satisfactory  results 
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re  been  obtained.  The  control  of  the  wilt  disease  is,  for  the  most 
irt.,  applicable  to  the  Sea-island  districts.  A  more  serious  problem 
been  encountered  in  the  control  of  the  wilt  disease  in  Upland  cot- 
un.  The  breeding  of  resistant  varieties  in  Upland  cotton  has  been 
inder  way  for  two  years,  but  the  work  is  more  difficult  than  with  the 
>e»-i8land  cotton  for  the  double  reason  that  the  Upland  varieties  are 
laturally  less  resistant  to  wilt  than  the  Sea-island,  and  the  planters 
ire,  as  a  rule,  not  willing  to  undertake  such  work  alone.  Extensive 
jooperative  experiments  have  been  inaugurated  with  cotton  growera 
n  a  number  of  parts  of  the  South  fof  the  purpose  of  encouraging  the 
[>roduction  of  resistant  strains  and  developing  varieties  having 
increased  values  in  other  directions. 

Cranberry  diseases, — In  the  last  two  or  three  j^ears  the  cranberry 
erop  has  suffered  serious  loss  from  a  number  of  very  destructive  dis- 
eases. The  attention  of  the  Bureau  was  called  to  this  matter  and  an 
Eittempt  is  being  made  to  determine,  if  i)ossil)le,  the  means  of  checking 
these  destructive  maladies.  This  work  has  been  under  the  direction 
af  Mr.  C.  L.  Shear,  who  is  now  engaged  upon  a  special  study  of  the 
diseases,  and  is  also  conducting  experiments  with  a  view  to  determin- 
ing the  most  satisfactory  methods  of  prevention.  The  cranberry  crop 
for  1901  had  a  value  estimated  at  about  $2,000,000.  The  losses  from 
the  several  fungus  diseases  to  which  the  crop  is  subject  will  probably 

lount  to  about  20  per  cent.  The  efforts  that  have  been  made  in  the 
uirection  of  determining  the  causes  of  a  number  of  diseases  have  been 
partially  successful,  and  it  is  believed  that  with  proper  facilities  at 
hand  remedies  can  be  secured. 

Diseases  of  orchard  fruits. — The  study  of  diseases  of  orchard  fruits 
has  been  carried  on,  under  Mr.  Woods's  direction,  by  Mr.  M.  B.Waite, 
wYio  has  charge  of  this  particular  branch  of  pathological  investiga- 
tions. During  the  year  extensive  work  was  conducted  in  peach  and 
plum  orchards,  with  a  view  to  the  prevention  of  the  rot  fungus  which 
attacks  the  fruit  about  the  time  of  ripening.  Some  exceedingly 
interesting  practical  results  have  been  obtained  by  sprayings  with 
Bordeaux  mixture,  it  being  found  that  even  in  an  unfavorable,  rainy 
reason  the  rot  is  greatly  reduced  by  the  proper  application  of  this 
preparation.  Special  attention  was  given  by  Mr.  Waite  to  the  inju- 
riotis  effects  of  copi)er  compounds  on  peach  foliage,  a  subject  which 
long  attracted  attention,  and  under  his  direction  satisfactory 
ftuswers  to  many  of  the  questions  involved  have  been  reached. 

Work  was  also  carried  on  by  Mr.  Waite  on  the  "  Little  peach  "  dis- 
ease, which  has  caused  such  serious  losses  in  various  parts  of  the 
country  during  the  past  three  or  four  years.  All  observations  that 
lave  been  made  seem  to  indicate  that  the  prompt  rooting  out  of  dis- 
eased trees  on  the  fii*st  symptoms  of  the  disease  serve  to  eradicate  it, 
)r  at  least  keep  it  in  check  where  it  occurs.  The  disease  is  a  very 
lifficult  one  to  control,  as  are,  in  fact,  all  such  maladies.  The  prin- 
cipal hope  of  success  seems  to  lie  in  prompt  extermination.  Possibly 
ihere  may  also  be  some  results  secured  in  the  line  of  resistant  stocks, 
^t  any  rate,  this  branch  of  the  work  will  be  pushed  as  rapidly  as  pos- 
uble.  In  the  work  on  the  treatment  of  bitter  rot  of  the  apple  there 
lave  been  some  very  satisfactory  results  obtained.  The  ver}'  serious 
latore  of  this  disease  has  made  it  imperative  to  find,  as  soon  as  pos- 
sible, some  satisfactory  remedy.  The  experiments  last  October  were 
Y  partially  successful  on  account  of  the  failure  of  both  the  sprayed 

idunsprayed  trees  to  fruit.     The  present  year  more  ean^ful  experi- 
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ments  have  been  inaugurated  in  various  parts  of  Virginia,  but  as  yet 
the  results  are  not  apparent.  The  demoralized  condition  of  the  pear 
orchards  in  the  coast  country  of  Texas  made  it  imperative  to  under- 
take some  work  looking  toward  the  prevention  of  pear  blight  in  that 
region.  Work  was  undei'taken  at  Algoa  in  the  matter  of  extermi- 
nating this  disease  by  the  practical  application  of  principles  already 
worked  out.  The  remedial  methods,  in  brief,  consisted  in  cutting 
out  the  diseased  wood  under  proper  conditions  and  at  proper  times. 
The  results  obtained  show  that  by  far  the  larger  part  of  the  diseiise 
has  been  pi*e  vented,  and  have  greatly  encouraged  the  pear  growers  in 
that  section.  In  addition  to  the  foregoing  work,  Mr.  Wait<e  has  under 
way  a  number  of  problems  connected  with  i)ear  pollination,  and  has 
also  been  pushing  investigations  in  the  matter  of  securing,  by  breed- 
ing, hybrid  pears — crosses  between  the  Omntals  and  such  varieties 
as  Seckel,  Anjou,  and  other  choice  fruits.  Several  thousand  seed- 
lings have  been  obtained,  the  object  being  to  secure,  if  possible, 
varieties  having  some  of  the  vigor  of  the  Orientals  and  some  of  the 
fruit-bearing  qualities  of  such  well-known  sorts  as  the  Seckel  and 
Anjou. 

PLANT-BREEDING   WORK. 

The  plant-breeding  laboratory  is  in  charge  of  Dr.  H.  J.  Webber,  and 
he  is  endeavoring  to  increase  the  production  of  various  crops  and 
secure  varieties  of  better  quality  and  better  adapted  to  various  soil 
and  climatic  conditions.  The  work  of  amelioration  and  improvement 
of  plants,  though  recognized  as  of  the  highest  practical  importance, 
has,  until  recently,  been  mainly  conducted  by  seedsmen  and  planters, 
and  has  seldom  been  carried  on  systematically  through  a  series  of 
years.  The  following  are  some  of  the  more  important  lines  of  work 
which  have  been  taken  up  by  this  laboratory  during  the  year: 

Cotton. — ^The  problem  of  the  greatest  interest  in  cotton  improvement 
is  the  production  of  long  staple  Uplands.  The  long  staple  Upland 
varieties  at  present  existing  are  all  rather  light  pr^ucers,  and  are 
defective  in  that  the  fiber  is  borne  on  fuzzy  or  tufted  seed,  which  makes 
them  difficult  to  gin  on  a  roller  gin.  A  number  of  crosses  were  made 
in  1890  to  bring  about  the  production  of  an  ideal  Upland  long  staple, 
and  the  first  generation  hybrids  were  grown  in  the  summer  of  1900. 
Work  is  now  under  way  fixing  the  types,  and  already  promising  results 
have  been  obtained.  Aside  from  the  work  on  hybridization  of  cottons 
for  the  purpose  of  securing  new  varieties,  there  is  another  important 
method  of  improvement,  viz,  the  straight  selection  of  standard  races 
to  secure  more  productive  strains.  Work  of  this  kind  was  started 
last  year  in  Mississippi  with  several  standard  sorts.  The  seed  from 
the  selections  made  then  is  being  grown  the  present  season  to  famish 
seed  for  further  selection,  the  aim  being  to  obtain  highly  selected  ped- 
igree seed  for  distribution.  The  same  method  of  selection  is  being 
applied  to  discover  disease-resistant  sorts,  and  already  marked  suc- 
cess has  been  accomplished  along  this  line,  as  was  outlined  in  my  last 
report.  We  annually  import  about  $6,500,000  worth  of  Egyptian  cot- 
ton, and  the  present  year  quite  extensive  investigations  were  inaugu- 
rated for  the  purpose  of  determining  where  the  standard  Egyptian 
x^ttons  would  best  succeed.  The  present  season  varieties  of  Egyptian 
»,otton  are  being  grown  in  fourteen  2-acre  patches  in  Texas,  New  Mex- 
ico, Arizona,  and  southern  California  in  order  to  test  the  value  of  this 
'\tov  for  general  culture  and  furnish  opportunity  for  conductiiig  selec- 
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Bxperiments  to  improve  the  quality  and  yield  when  grown  under 

ouuitions  prevailing  in  this  country.     In  addition  to  the  foregoing, 

-acre  x>atehes  of  Egjrptian  cotton  are  being  grown  in  Georgia  and  Mis- 

issippi  from  seed  grown  in  the  same  localities  last  year.     This  work 

ione  in  order  to  test  production  and  furnish  means  of  selection. 

Corn. — The  experiments  in  corn  improvement  have  been  mainly  of 

eliminary  nature  so  far.    The  facts  learned  by  the  work  in  arti- 

i<       pollination,  selection,  breeding  of  sorts,  hybridization,  and  the 

uuy  of  immediate  effect  of  pollen,  have  proved  very  valuable  both 
rom  a  scientific  and  economic  point  of  view,  and  are  of  the  greatest 
[stance  in  furnishing  data  for  intelligently  planning  future  work. 
ine  work  of  hybridization  has  furnished  a  number  of  valuable  sorts, 
irhich  are  being  grown  for  selection  and  fixation.  One  hybrid  has 
)een  produced  which  gives  the  largest  percentage  of  shelled  corn  of 
iny  sort  which  has  thus  far  been  tested.  The  corn  industry  has 
ieveloped  to  such  an  extent  that  there  is  a  growing  demand  for  sorts 
idapted  for  special  purposes.  Com  oil  is  the  most  valuable  of  the 
H>nstituent  elements  furnished  by  the  grain,  and  this  product  exists 
nainly  in  the  germ  of  the  kernel.  It  would,  therefore,  seem  desirable 
X)  breed  a  com  that  will  have  a  larger  germ.  Last  year  nearly 
5,000,000  gallons  of  com  oil  were  exported  and  the  demand  is  rapidly 
increasing;  and  a  variety  rich  in  this  valuable  product  is  becoming 
\  great  desideratum.  The  matter  of  handling  seed  corn  is  an 
Important  question,  and  in  order  to  obtain  information  on  this  point 
LO-acre  x)atches  have  been  planted  in  five  different  localities,  one- 
lialf  of  which  was  fire-dried  and  one-half  air-dried  seed,  for  the  pur- 
[)08e  of  determining  the  profitableness  of  the  kiln-dried  com  used  for 
seed  purposes.  Variety  tests  of  field  corns,  table  corns,  and  pop  corns 
ire  in  progress,  and  offer  good  opportunities  for  selection  and  breed- 
ng  work. 

Other  breeding  experiments. — ^A  number  of  miscellaneous  crops  are 
^eoeiving  attention  in  the  plant-breeding  laboratory.  Important  results 
lave  been  obtained  in  the  matter  of  citrus  improvement,  and  it  is 
lelieved  that  the  hybrids  secured  as  a  result  of  former  work  will  bear 
'ruit  for  the  first  time  this  season.  It  will  then  be  possible  to  judge 
>re  definitely  in  regard  to  their  value.  Work  on  pineapple  breeding 
ks  also  been  under  way,  and  in  addition  there  has  been  considerable 
iitention  given  to  the  improvement  of  the  guava,  strawberry,  and 
ither  crops.  Aside  from  the  direct  practical  investigations  outlined 
kbove,  the  plant-breeding  laboratory  is  endeavoring  to  make  a 
.borough  study  of  the  general  laws  of  plant  breeding.  It  is  highly 
mportant  that  we  should  know  more  about  the  methods  of  producing 
rariations,  and  in  what  way  and  how  soon  such  variations  can  be 
■endered  hereditary.  Experiments  have  been  inaugurated  in  cooper- 
ation with  several  State  stations  in  testing  the  influence  of  environ- 
nent  on  certain  crops,  and  the  length  of  time  necessary  to  grow  crops 
inder  such  environment  to  render  the  changed  characters  hereditary, 
f  this  ever  occurs.  Many  other  features,  such  as  the  prepotency  of 
pecies  in  hybridization,  the  general  laws  of  combination  of  characters 
n  hybrids,  and  the  immediate  effect  of  pollen,  etc.,  are  being  care- 
uUy  studied. 

ALKALI  INVESTIGATIONS. 

The  office  of  Pathological  and  Physiological  Investigations  has  taken 
ip  work,  in  cooperation  with  the  Bureau  of  Soils,  in  problems  con- 
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nected  with  the  growth  of  crops  in  the  alkaline  soils  which  form  so 
considerable  a  proportion  of  the  irrigated  area  of  the  Western  United 
States.  This  work  is  being  carried  on  jointly  by  the  plant-breeding 
laboratory  and  the  physiological  laboratory,  under  the  direction  of 
Mr.  T.  II.  Kearney.  The  work  has  two  principal  objects  in  view: 
First,  the  securing  by  breeding  and  selection  of  alkali-resistant  plants, 
and,  second,  physiological  experiments  for  the  purpose  of  obtaining 
facts  of  a  scientific  nature  which  will  throw  light  on  many  problems 
connected  with  the  effect  of  alkali  on  plant  growth.  At  present  the 
work  is  confined  mainly  to  efforts  in  the  matter  of  securing  alkali- 
resistant  crops  of  particular  value  to  arid  and  semiarid  regions. 
Alfalfa  is  receiving  special  attention.  After  a  long  search  in  different 
alfalfa-growing  regions  a  small  quantity  of  seed  was  obtained  last 
summer  from  plants  which  showed  themselves  to  be  exceptionally 
resistant  to  alkaline  soil.  This  seed  is  being  used  as  a  basis  for  further 
selections,  although  it  is  yet  too  soon  to  report  on  the  outcome  of  the 
experiment.  Experiments  are  also  under  way  in  the  matter  of  8ecn^ 
ing  resistant  cottons,  resistant  cereals,  and  other  resistant  crops.  In 
the  case  of  the  crops  mentioned,  the  probable  existence  in  other  coun- 
tries of  varieties  in  which  the  quality  of  resistance  has  become  fixed 
by  cultivation  in  alkaline  soils  during  many  generations  must  betaken 
into  consideration.  The  procuring  of  such  varieties  wherever  they 
can  be  found  and  their  adaptation  to  conditions  here  by  selection,  and 
possibl}"  by  crossing  with  varieties  already  growing  in  this  country,  is 
an  important  subject  for  investigation. 

CEREAL    INVESTIGATIONS. 

This  work  falls  chiefly  in  three  Hik^s:  Fii'st,  the  establishment  of 
inti-oduced  varieties  of  grain  in  cooi)e ration  with  Congressional  seed 
and  plant  introduction;  se(*.ond,  the  development  of  new  varieties  of 
wheat  through  breeding,  cooperating  with  the  plant-breeding  labora- 
tory; third,  e()Oi)erative  work  with  State  experiment  stations  in  field 
exi)oriinents  with  cereals.  The  investigations  are  in  charge  of  Mr. 
M,  A.  Carleton,  who  has  given  special  attention  during  the  year  to 
the  following  crops : 

Mdcaroni  irlwai. — The  continuation  during  the  past  year  of  the 
work  already  undertaken  with  macaroni  wheat.s  has  now  practically 
resnltecl  in  establishing  the  macaroni  wheat  industry  in  the  Great 
IMains  region  of  this  country.  In  so  far  as  the  matter  of  production 
is  concerned  the  problem  is  now  pretty  well  settled.  From  the  mann- 
facturers'  standi)oint  it  will  be  necessary,  however,  to  interest  a  few 
more  millers  in  taking  up  tlie  work  of  preparing  this  wheat  for  the 
macaroni  factories.  Encouraging  results  have  l)een  obtained  in  this 
direction,  and  a  number  of  large  mills  in  the  Northwest  have  signified 
a  desire  to  take  up  the  work.  The  use  of  macaroni  wheat  will  extend 
the  wheat  area  much  farther  westward  than  before,  over  districts  of 
great  extent,  even  beyond  the  one  hundredth  meridian,  where  it  was 
'lot  considcMvd  possible  to  grow  any  wheat  at  all.  On  the  basis  of  this 
great  increase  of  yield  per  acre  and  of  area  devoted  to  wheat,  it  is  a 
ionservat  ive  statement  to  say  that  the  entii'e  average  wheat  productipn 
)f  the  country  is  likely  to  be  in(»reased  in  tlie  course  of  four  or  five 
years  to  from  :30,000,00()  to  50,000,000  bushels  per  annum,  which,  at 
ii-c-ajre  prices,  would  make  an  increase  in  money  value  to  the  wheat 
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rop  of  the  country  of  fully  $20,000,000  to  $30,000,000.  To  show  how 
oickly  this  increase  is  likely  to  come  about,  it  may  be  said  that  the 
ield  of  macaroni  wheat  for  last  year,  stating  it  very  roughly,  was 
bont  75,000  bushels.  On  the  basis  of  the  amount  of  seed  that  is 
nown  to  have  been  sown  this  season,  the  coming  crop  ought  to  f Ur- 
iah 1,500,000  or  2,000,000  bushels.  This  amount,  however,  will  not 
>e  anywhere  near  sufficient  to  meet  the  demand  for  macaroni  wheat 
rem  all  quarters.  Three  or  four  of  our  own  factories,  which  are  anx- 
3U8  to  obtain  the  wheat  as  soon  as  possible,  would  alone  be  able  to 
ionsume  nearly  all  of  this  amount.  Already  a  new  macaroni  has 
teen  put  on  the  market  by  one  of  our  own  factories,  and  four  or  five 
ither  factories  for  using  durum  wheat  are  contemplated.  For  the  first 
ime  regular  grades  have  been  established  for  macaroni  wheat  by  the 
»ta  State  inspection  at  Minneapolis.  They  now  have  all  grades 
n  macaroni  wheat — Nos.  1  and  2  and  Rejected. 

Winter  wheats. — Another  problem  which  has  been  under  considera- 
tion is  the  extension  westward  and  nprthward  of  the  winter  wheat 
irea.  The  establishment  of  a  new  crop  is  made  on  the  basis  of  two 
lines  of  experiments:  First,  those  made  directly  by  the  Department 
3r  in  cooperation  with  State  experiment  stations,  on  a  comparatively 
small  scale,  which  indicate  particular  varieties  that  we  are  justified 
in  experimenting  with  further;  second,  the  trial  of  a  few  of  the  best 
of  these  varieties  in  much  larger  quantities,  with  the  cooperation  of 
interested  farmers  throughout  the  country.  Experiments  already 
made  in  half  a  dozen  different  States  indicate  that  four  or  five  of  these 
winter  varieties,  obtained  entirely  from  east  and  south  Russia,  are 
much  more  hardy  than  any  varieties  now  grown  in  this  country,  and 
will  admit  of  the  extension  of  the  winter  wheat  area  several  hundred 
niiles  farther  north  and  some  distance  farther  west  than  heretofore. 
On.  the  strength  of  our  experiments  with  these  Russian  varieties, 
15,000  bushels  of  the  Crimean  wheat  were  imported  last  year  by  the 
millers  of  Oklahoma  and  Kansas,  which  wheat  appears  to  have  stood 
jhe  severity  of  the  winter  better  than  the  ordinary  Turkey  wheat. 

PHYSIOLOGICAL  LABORATORY. 

The  physiologicAl  laboratory,  forming  a  part  of  the  organization  of  the 
Vegetable  l^athological  and  Physiological  Investigations,  is  in  charge 
)f  Dr.  George  T.  Moore.  Tlie  principal  problems  which  have  engaged 
:.he  attention  of  the  men  in  charge  of  this  work  are  those  connected 
with  nitrogen  accumulations  in  soils  and  the  contamination  of  water 
mpplies  and  cress  beds  by  alga?.  In  connection  with  the  nitrogen 
work  the  following  important  results  have  been  secured:  First,  the 
iiscovery  of  the  reasons  for  the  failure  and  consequent  abandonment 
>f  the  German  method  of  pure  cultures;  second,  the  discovery  and 
perfection  of  a  new,  simple,  cheap,  and  practical  method  of  sending  out 
pure  cultures  so  that  they  will  not  spoil  or  deteriorate;  third,  thedis- 
30very  and  perfection  of  a  means  of  rapidly  and  enormousl}^  increasing 
these  cultures  after  they  have  come  into  possession  of  the  farmer, 
thus  making  them  much  more  valuable,  while  keeping  the  cost  at  a 
minimum;  fourth,  the  reduction  of  the  number  of  kinds  of  specific 
)rganisms  required  for  various  legumes,  making  it  possible  to  cross 
inoculate  garden  peas  with  organisms  from  clover,  lupine,  pea,  etc., 
srhich  is  of  immense  importance  and  a  long  step  toward  securing  a  uni- 
versal organism  good  for  all  leguminous  crops;  fifth,  the  perfection 
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of  a  new  method  of  growing  the  organisms  which,  instead  of  causing 
them  to  become  weaker  and  weaker  until  they  become  a  mere  parasite, 
enables  them  to  so  increase  in  virility  that  they  fix  five  times  as  mnch 
nitrogen  as  those  normally  foand  in  natare.  Extensive  practical 
experiments  were  inaagarated  to  determine  the  foregoing  facts,  the 
work  being  carried  on  at  the  Arlington  Farm,  located  near  Washing- 
ton, on  the  Flats,  ("nd  in  the  Department  greenhouses. 

The  great  value  of  this  nitrogen  work  can  hardly  be  estimated. 
There  are  annually  imported  into  the  United  States  from  180,000  to 
200,000  tons  of  nitrate  of  soda,  with  a  value  of  from  $5,000,000  to 
$6,000,000,  an  average  of  about  $30  per  ton.  By  careful  and  eon-  . 
servative  estimates  it  can  be  shown  that  on  every  acre  devoted  to  the 
growing  of  leguminous  crops  the  tubercle  organisms  enable  these 
plants  to  add  from  $8  to  $10  per  acre  in  nitrogenous  fertilizer.  In  many 
cases  the  presence  or  absence  of  proper  organisms  is  the  element 
which  decides  the  failure  or  success  of  the  crop. 

In  the  work  on  algse  the  discovery  and  practical  application  of  a 
method  of  preventing  the  contamination  of  cress  beds  may  be  noted. 
This  work  was  begun  too  late  last  fall  to  give  as  satisfactory  results  as 
would  have  been  obtained  had  it  been  commenced  before  the  alg» 
had  such  a  start.     Algte  play  an  important  part  also  in  the  matter  of 
contamination  of  water  supplies.     Filtration,  instead  of  benefiting, 
only  aggravates  the  conditions,  and  the  constant  complaints  of  the 
public  health  officers  and  authorities  in  charge  have  made  it  necessary 
to  make  an  earnest  effort  to  prevent  such  contamination.     Engineers 
and  chemists  have  tried  in  vain  to  secure  a  remedy,  and  it  now 
remains  to  be  seen  whether  or  not  we  may  be  able  to  solve  the  ques- 
tion.    Encouraging  results  have  already  been  obtained  and  have 
aroused  much  interest  on  the  part  of  boards  of  health  and  similar 
organizations. 

WORK  OF  PACIFIC  COAST  LABORATORY. 

During  the  year  the  lines  of  work  on  the  Pacific  coast  have  consid 
erably  broadened,  and,  as  heretofore,  have  been  carried  on,  under  the 
direction  of  the  Pathologist  and  Physiologist,  by  Mr.  Newton  B.  Pierce. 

Plant  breeding  and  selection, — The  development  of  new  forms  by 
breeding  and  selection  has  been  made  a  si)ecial  feature  of  this  work. 
Particular  attention  has  been  given  to  the  improvement  of  the  walnut, 
chestnut,  and  grape.     The  grape-crossing  experiments,  which  have 
been  conducted  during  several  years,  are  nearing  a  stage  of  practical 
utility.     Hundreds  of  seedlings,  the  results  of  crosses  among  raisin 
and  table  grapes,  have  recently  been  transplanted  from  nurseiy  form 
in  the  San  Joaquin  Valley  to  open  vineyard  form  in  southern  Cali- 
fornia.    They  are  now  under  favorable  vineyard  conditions,  so  far  as 
soil,  water,  and*distan(*e  of  setting  are  concerned,  and  many  of  them 
have  already  set  fruit.     It  is  hoped  that  this  season's  crop  will  be  suf- 
ficient to  demonstrate  the  value  of  the  vines  and  that  enough  wood 
may  l)e  i)roduced  to  warrant  the  distribution  of  cuttings  within  the 
-lext  year. 

Plant-introduction  toork, — During  the  year  it  has  become  more 

/bvious  than  ever  that  Pacific  coast  conditions  of  climate,  soil,  irriga- 

ion,  elevation,  etc.,  are  requisites  which,  if  they  could  be  drawn 

<pon,  would  greatly  add  to  the  plant-introduction  work  of  the  Depart- 

...An<^      ""o  fp'Miitste  such  investigations  a  limited  tract  of  desirable 
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igricultural  land  has,  through  private  means,  been  secured  in  Cali- 
fornia, with  satisfactory  water  rights,  which  will  supply  the  more 
[)re88ing  present  needs  in  a  temporary  manner.  In  addition  to  this 
I  small  tract  of  ground  suitable  for  propagating,  near  the  Pacific 
3oast  laboratory,  has  been  secured  in  like  manner,  and  this  is  access- 
ible to  a  constant  supply  of  city  water,  gas,  sewerage,  etc.  Facili- 
ties in  the  way  of  temporary  lath  house,  tool  house,  potting  house, 
ate.,  fere  being  placed  on  this  property  and  will  materially  facilitate 
the  various  lines  of  work. 

Pathological  work, — The  main  lines  of  study  during  the  year  have 
been  bacteriosis  of  walnuts,  the  vine  diseases  iu  the  Santa  Clara  Val- 
key,  and  the  blight  of  loquats  and  pears.  Many  other  plant  diseases 
of  minor  commercial  importance  have  also  received  attention. 

MISSISSIPPI  VALLEY  LABORATORY   AND   INVESTIGATIONS. 

The  work  carried  on  by  the  Mississippi  Valley  laboratory  for  the 
past  year  was  divided  into  two  distinct  lines:  First,  the  investigations 
concerning  the  decay  of  timber  in  live  trees  and  in  structural  timber, 
together  with  methods  used  for  preventing  the  same;  second,  inves- 
tigations concerning  diseases  of  fruit  trees.  In  the  first  line  of  work 
cooperation  was  secured  with  the  Bureau  of  Forestry.  Dr.  Hermann 
von  Schrenk  is  in  charge  of  this  laboratory. 

Investigations  coiioeming  tlie  decay  of  timber. — This  work  has  for 
its  primary  object  the  securing  of  knowledge  which  will  aid  in  con- 
serving the  amount  of  timber  on  hand.  By  preventing  the  prema- 
ture decay  of  wood  it  is  possible  to  use  not  only  the  high-grade  resist- 

it  kinds  mainl}'  employed  at  the  present  time,  but  also  the  inferior 
g  8  of  wood  which,  under  ordinary  conditions,  rot  so  rapidly  as  to 
be  p  tically  woi'thless.  The  knowledge  which  we  have  at  the  pres- 
ent Ume  as  to  the  best  methods  of  treating  wood  so  as  to  prevent 
iecay  is  very  fragmentary.  During  the  past  year  special  attention 
das  been  given  to  the  investigation  of  methods  of  treating  wood  with 
%  view  to  preventing  its  decay.  This  work  as  a  whole  involves  not 
3nly  extensive  studies  in  regard  to  the  causes  of  decay,  but  elaborate 
experiments  in  the  impregnation  of  timber  with  different  materials, 
with  a  view  to  determining  cheap  and  effective  methods  of  increasing 
its  length  of  life.  Special  attention  has  been  given  to  a  serious  dis- 
ease of  catalpa,  a  tree  now  largely  planted  in  all  parts  of  the  Central 
md  Western  States;  also  to  a  trouble  known  as  *'blue"  disease  of 
pines.  Nearly  600,000,000  feet  of  timber  have  been  affect^ed  by  this 
blue  disease  in  the  Black  Hills.  The  blue  wood  has  been  considered 
anfit  for  lumber,  mine  timbers,  or  fuel,  and  as  a  result  this  immense 
quantity  is  being  allowed  to  go  to  waste.     Preliminary  tests  have 

ready  shown  that  the  blue  timber  is  practically  as  strong  as  the 
^reen  wood  and  that  its  fuel  value  is  scarcely  less  than  that  of  the 
sound  wood.  Should  these  preliminary  conclusions  be  borne  out,  it 
PTOuld  mean  the  saving  of  many  millions  of  dollars'  worth  of  timber 
X)  the  United  States  Government  and  also  directly  to  the  States  which 
lepend  on  the  Black  Hills  as  a  source  of  timber  supply. 

Inrestigoiion  of  tlie  aiseases  of  fruit  trees. — Experiments  were  con- 
lucted  in  a  number  of  orchards  in  Missouri  and  Illinois  for  prevent- 
ng  the  bitter-rot  disease  of  apples.  In  addition,  the  life  history  of 
he  bitter-rot  fungus  was  studied,  and  the  manner  in  which  the  fruits 
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become  affected  was  detenniued.  Extensive  studies  have  also  been 
inaugurated  in  the  matter  of  the  root  rot  of  apple  trees.  Investiga- 
tions of  a  disease  known  as  crown  gall  were  also  begun,  the  object 
being  to  determine  the  method  of  infection  of  the  crown-gall  organism 
which  attacks  many  fruit  trees.  This  disease  is  becoming  one  of  the 
most  serious  enemies  to  the  fruit  growers,  and  its  ravages  extend 
from  California  to  the  AUeghenies.  It  calls  for  very  radical  treatment, 
and  it  is  believed  that  it  can  be  successfully  treated. 

TROPICAL  LABORATORY  AND   INVESTIGATIONS. 

The  tropical  laboratory  is  located  in  Miami,  Fla.,  and  is  in  charge 
of  Prof.  P.  II.  Rolfs.  The  work  conducted  at  this  laboratory  is  of  a 
miscellaneous  character,  and  has  for  its  principal  objects  a  study  of 
diseases  of  semitropical  and  tropical  plants,  the  testing  of  plants 
adapted  to  semitropical  conditions,  and  the  care  of  such  foreign 
plants  and  such  hybrids  as  may  have  i)romise  of  value  for  southern 
portions  of  the  United  States.  During  the  year  work  has  been  car- 
ried on  on  the  root  knot  of  the  pineapple,  the  mango  seedling  blight, 
orange  blight,  and  other  diseases.  Numerous  plants  from  foreign 
countries  have  been  received  and  x)lanted,  also  seedling  pineapple 
hybrids,  and  seedlings  of  the  citrus  hybrids  obtained  as  a  result  of 
the  plant-breeding  laboratory's  work. 

WORK   ON  TOBACCO. 

In  October  last  Dr.  R.  H.  True  was  detailed  to  the  Bureau  of  Soils 
to  continue  the  study  of  the  fermentation  and  handling  of  tobacco 
begun  by  Dr.  Oscar  Loew.  Dr.  Joseph  S.  Chamberlain,  an  expert  in 
physiological  work,  was  also  detailed  to  give  assistance.  Dr.  True 
and  Dr.  Chamberlain  si>ent  some  time  in  the  fall  and  early  winter  at 
Tariff ville,  Conn.,  and  Lancaster,  Pa.,  in  the  study  of  fermentation 
processes  as  practiced  in  the  making  of  wrapper  leaf  and  filler  leaf, 
respectively.  Material  was  collected  for  further  study  in  the  labora- 
tory. A  thorough  study  of  the  constituents  of  the  leaf  at  all  stages 
of  preparation  was  carried  on  in  the  hope  that  information  might  be 
gained  which  would  shed  light  on  the  nature  of  the  changes  taking 
place  in  the  tobacco  and  increase  our  information  concerning  the 
substances  giving  the  desirable  properties  of  the  finished  product. 

In  the  early  winter  a  commmiication  was  received  from  a  promi- 
nent firm  of  eastern  cigar  manufaetui*ers  stating  that  the  molding 
of  cigars  was  a  most  troublesome  problem  and  asking  for  informa- 
tion as  to  the  cause  and  curi^  of  the  trouble.  The  matter  was  referred 
to  Dr.  True,  who  was  able  to  demonstrate  that  the  difficulty  arose 
from  the  growth  of  certain  organisms  on  the  surface  of  cigars. 
Methods  of  dealing  with  the  difficulty  were  worked  out  in  the  labora- 
tory and  have  been  given  a  factory  test  on  a  large  scale.  The  results 
of  these  t;eHt8  have  shown  that  success  has  been  achieved  in  con- 
trolling this  trouble.  The  diseases  of  tobacco  have  been  handled  by 
Dr.  M(»Kenney,  who  has  given  considerable  attention  to  a  further  study 
of  the  mosaic  disease  along  th(*  lines  laid  down  by  Mr.  Woods  in  a  recent 
bulletin  on  this  subject.  The  oxidizing  enzymes,  which  are  to  be  con- 
sidered the  cause*  of  the  disease,  have  rec^eived  special  attention.  Dr. 
McKenney  has  devisc^d  metho<l8  for  the  isolation  of  the  oxidizing 
enzymes  in  a  state  of  much  greater  purity  than  has  previously  been 
att-ained.  Other  investigations  of  tobacco  diseases  have  been  inaoga- 
rated,  but  as  yet  it  is  too  early  to  rei)ort  decisive  results. 
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PLANS  FOR  CURRENT  WORK. 

The  plans  for  the  current  year  in  the  Pathological  and  Physiological 
Investigations  have  been  referred  to  more  or  less  from  time  to  time 
under  the  items  given  as  a  record  of  the  investigations  for  the  fiscal 
year  ended  June  30,  1902.  The  work  on  sugar  beets  is  being  con- 
siderably enlarged,  and  a  number  of  experiments  are  under  way 
having  for  their  object  the  determination  of  practical  methods  of 
holding  in  check  some  of  the  more  common  maladies.  Owing  to  the 
resignation  of  Dr.  B.  M.  Duggar,  to  which  reference  has  already  been 
made,  some  changes  will  be  made  in  connection  with  the  work  on 
cotton  diseases.  A  part  of  this  work,  particularly  that  under  way  in 
Texas,  will  be  handled  by  Mr.  C.  L.  Shear.  Further  field  studies  of 
the  root  rot  disease  in  Texas  will  be  carried  on  and  exi)eriments  inau- 
gurated to  determine  the  best  methods  of  prevention.  In  the  work  on 
wilt  diseases  of  cotton  further  attention  will  be  paid  to  the  develop- 
ment of  resistant  types  and  the  fixation  of  such  types  of  resistant  cot- 
tons and  other  crops  used  in  rotation  with  cotton  as  have  been  under 
investigation.  The  investigation  of  cranberry  diseases  will  be  pushed 
as  rapidly  as  the  funds  will  permit,  special  attention  being  paid  to  a 
study  of  the  life  history  of  the  fungi  causing  the  diseases  and  exper- 
iments in  the  line  of  remedial  measures.  The  diseases  of  orchard 
fruits  will  receive  special  attention,  particularly  the  matter  of  practical 
treatment  for  the  prevention  of  these  troubles. 

The  investigations  of  *' Little  peach"  have  indicated  pretty  conclu- 
sively that  the  disease  is  transmissible  by  budding,  and  this  would 
lead  to  the  belief  that  radical  measures  must  be  adopted  in  controlling 
this  malady.  So  far  the  investigations  have  shown  that  the  disease  is 
of  such  a  nature  that  it  can  only  be  handled  by  such  measures  as  have 
been  adopted  for  peach  yellows  and  rosette,  viz,  the  systematic  eradi- 
cation of  all  trees  showing  infection.  Plans  have  been  made  for  put- 
ting into  oi)eration  a  systematic  line  of  experiments  of  this  sort,  the 
object  being  to  demonstrate  the  efficacy  of  such  treatment  and  to 
convince  those  who  may  hesitate  in  regard  to  taking  out  such  trees. 
The  experiments  in  the  treatment  of  bitter  rot  of  the  apple  and  of  pear 
blight  will  be  continued  until  satisfactory  conclusions  are  obtained  in 
regard  to  the  best  methods  of  treatment.  In  the  plant-breeding  work 
the  investigations  of  cotton,  corn,  and  other  crops  will  be  continued, 
with  a  view  to  securing  crosses  for  special  purposes.  The  work  con- 
nected with  the  bi-eeding  of  long-staple  cottons  will  be  continued. 
From  the  nature  of  this  work  several  years  will  necessarily  be  required 
to  obtain  final  results  in  many  cases.  It  is  particularly  desirable  that 
this  work  be  extended  to  Arkansas,  Louisiana,  Oklahoma,  and  Texas. 
The  promising  hybrids  already  obtained  should  be  tested  and  possibly 
further  selected,  to  adapt  special  strains  to  this  region.  The  work  in 
the  introduction  and  improvement  of  Egyptian  cottons  will  be  extended 
to  other  regions,  and  a  careful  study  will  be  made  of  the  markets  for 
such  cottons.  In  the  case  of  corn,  one  of  the  most  important  lines  of 
breeding  investigation  is  the  selection  of  more  vigorous  and  produc- 
tive strains  of  sopae  of  the  ordinaiy  standard  sorts.  This  work  will  be 
continued  in  the  District  of  Columbia,  Virginia,  Maryland,  Michigan, 
Ohio,  Indiana,  and  Tennessee.  The  work  on  the  improvement  of 
citrus  fruits,  pineapple,  and  other  tropical  or  semitropical  products, 
will  be  continued.  In  the  pineapple  especially  it  is  desirable  that 
there  should  be  produced  smooth-leaved,  disease-resistant  sorts  of 
good  quality,  with  large  and  attractive  fruit.     The  only  smooth-leaved 
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sort  now  grown  is  the  smooth  Cayenne,  which  is  an  excellent  variety 
in  almost  every  respect  except  that  it  is  tender  and  subject  to  disease. 
The  investigation  of  the  alkali-resistant  crops  will  be  continued  in 
cooperation  with  the  Bureau  of  Soils,  a  special  effort  being  made  to 
obtain  facts  relative  to  the  alkali  resistance  of  different  forms  and  to 
introduce  new  and  promising  forms  from  foreign  countries.  In  the 
cereal  work  special  attention  will  be  given  to  encouraging  the  use  of 
macaroni  wheat  by  factories.  Further  studies  will  l^  made  of  the 
winter  wheats  with  a  view  to  extending  their  areas  into  regions  where 
they  have  not  been  tested  heretofore.  The  plans  in  connection  with 
the  work  on  nitrifying  organisms  in  the  Pacific  coast  and  Mississippi 
Valley  laboratories,  etc.,  have  been  fully  covered  in  the  items  given 
under  work  of  the  year,  so  that  it  is  not  necessary  to  rei)eat  the  state- 
ments here. 

BOTAHICAL  HTVESTIOATIONS  AND  EXFESDCEKTB. 

During  the  year  the  investigations  of  this  branch  of  the  Bureau 
have  l)een  pushed  with  the  usual  activity.  The  work  of  the  Botanist^ 
Mr.  Frederick  V.  Coville,  is  largely  administrative,  but  time  has  been 
found  for  continued  investigations  in  geographic  botany  and  aborigi- 
nal botany.  The  following  is  an  outline  of  some  of  the  more  impor- 
tant lines  of  investigation : 

SEED  LABORATORY. 

During  the  year  there  were  U>sted  in  the  seed  laboratory  2,209  sam- 
ples of  seed,  the  larger  part  for  both  purity  and  vitality.     There  have 
been  1,54-4  accessions  to  the  seed  herbarium.     Successful  studies  have 
been  mad<»  on  the  germination  of  the  more  difficult  grass  seeds,  such 
as  Johnson  grass,  Bei*muda  grass,  and  Kentucky  bluegrass.     A  com- 
parative study  of  the  seeds  of  rescue*  grass  and  chess,  with  drawings 
and  descriptions,  has  been  made.     A  comparative  study  of  the  seeds 
of  I^oa,  which  are  of  importance,  has  also  been  made.     The  field  work 
of  this  branch  of  botaniciil  investigations  has  been  mainly  in  the  line 
of  that  outlined  last  year.     Studies  on  the  harvesting,  curing,  and 
cleaning  of  Kentucky  bluegi*ass  seed  has  been  continued.     The  field 
work  was  done  in  June  of  1901,  and  the  samples  tested  and  results 
written  up  during  the  year  1901-2.     Further  observations  on  the 
harvesting  of  Kentucky  bluegrass  seed  in  Illinois,  Missouri,  and  Iowa 
were  made  during  June,  1002.    Comparative  experiments  in  red  clovers 
of  different  origin  were  (»arried  on  by  a  number  of  experiment  stations 
in  (cooperation  with  the  laboratory.     These  experiments  have  ahown 
that  the  European  forms  will  not  endure  the  hot  sun  as  well  and  are 
not  as  early  as  our  I'nited  States  forms.     The  European  forms  have 
much  more  delicate  stems  than  the  United  States  forms  and  are  almost 
entirely  smooth,  while  the  Unite<l  States  forms  are  very  hairy.     Obser- 
vations of  soil  temperatures  and  continuous  sowing  of  a  variety  of 
seeds  have  been  carried  on,  the  object  lx>ing  to  determine  the  effect 
of  alternating  temperatures  of  the  ui)per  stratum  of  soil  on  the  germi- 
nation of  seed.    Soil  temperatures  were  taken  at  eight  different  depths, 
varying  from  one-fourt  li  inch  to  2  feet,  as  well  as  the  air  temperature 
md  solar  radiation  temperature.     Th(»se  observations  were  taken  at 
.ntervals  of  fifteen  minutes  from  one-half  hour  l)efore  sunrise  until  10 
).  m.,  from  March  26  to  July  1 .     Plantings  of  twenty  varieties  of  vege- 
table and  forage-plant  seeds  were  made  at  intervals  of  two  or  three 
-Ip^'-  riiiT^ngr  the  ent-irp  DPri^^i      TiiA  *«<Ji8ults  of  this  work  will  siiow  the 
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sreather  conditions  under  which  different  seeds  germinate  when  sown 
in  the  ox)en  ground,  and  also  under  what  artificial  conditions  the  seed 
should  be  tested  for  germination.  During  the  year  a  considerable 
part  of  the  time  of  the  force  of  the  seed  laboratory  was  dovot-ed 
to  the  devising  of  plans  for  the  rearrangement  of  the  Congressional 
seed  distribution.  The  testing  of  seed  for  this  distribution  also  occu- 
pied a  considerable  i)ortion  of  the  time  of  the  various  assistants  in 
the  laboratory. 

FIBBR  INVESTIGATIONS. 

Fiber  investigations  have  been  carried  on  by  Mr.  L.  H.  Dewey, 
imder  the  direction  of  the  Botanist.  During  the  year  investigations 
have  been  conducted  in  regard  to  the  hemp  industry  of  the  United 
States,  the  flax-fiber  industry,  the  sisal  industry  in  the  Bahamas,  and 
a  preliminary  list  of  the  varieties  of  cotton  manufactured  in  this 
country  has  been  made  up.  Information  has  also  been  collected  and 
recorded  in  available  form  in  regard  to  numerous  other  fiber  plants. 
Investigations  of  hemp  have  been  made  in  Kentucky  and  Nebraska 
upon  the  methods  of  cultivating  this  crop  and  preparing  the  fiber. 
Seeds  of  six  varieties  of  Japanese  hemp  have  been  imported  and  tested 
in  the  testing  gardens  of  this  Department  and  at  the  experiment  sta- 
tion at  Lexington,  Ky.,  and  also  at  Gridley,  Cal.,  Fremont,  Nebr.,  and 
Tottenville,  N.  Y.  Two  of  these  varieties  promise  to  be  of  special  value. 
Some  preliminary  investigations  have  been  inaugurated  on  flax  to 
obtain  information  on  the  methods  of  fiax-fiber  production  in  eastern 
Michigan.  The  average  annual  importations  of  flax  fiber  amount  to 
about  $1,500,000,  and  it  is  believed  that  much  of  this  fiber  can  be 
profitably  produced  in  this  countiy.  There  will  be  need,  however,  of 
some  improvement  in  the  present  rather  crude  and  expensive  methods 
of  harvesting,  retting,  and  thrashing  the  flax,  and  preparing  the  fiber. 
There  is  also  opportunity  for  improvement  by  the  introduction  of 
better  varieties  and  the  development  of  a  better  grade  of  fiber  by 
careful  selection  of  seed.  During  the  past  year  the  price  of  sisal  fiber 
has  been  higher  than  at  any  other  time  for  fifteen  years.  The  supply 
has  not  been  equal  to  the  demand,  and  owing  to  the  increased  use  of 
binder  twine  in  har\^esting  our  grain  crops,  and  especially  in  harvest- 
ing corn,  the  consumption  seems  likely  to  increase.  An  investigation 
in  regard  to  the  methods  of  cultivating  the  sisal  plant  and  preparing 
the  fiber  in  the  Bahama  Islands  has  been  made,  with  a  view  to  secur- 
ing information  that  may  aid  in  the  introduction  of  this  industry  into 
Porto  Rico  and  also  aid  the  industry  which  is  becoming  established 
in  Hawaii. 

TROPICAL  AGRICULTURE. 

This  work  is  in  charge  of  Mr.  O.  F.  Cook,  and  during  the  year  the 
sobject<s  which  have  received  special  attention  are  coffee  culture  and 
the  culture  of  the  Central  American  rubber  tree.  The  coffee-growing 
regions  of  Porto  Rico  were  visited  in  July,  1901,  and  those  of  Guate- 
mala and  southern  Mexico  in  March,  April,  and  May,  1902.  The 
results  of  these  investigations  are  being  embodied  in  three  reports, 
the  first  showing  that  the  coffee  industry  is  limited  in  extent  and  pro- 
ductiveness by  bad  cultural  methods,  such  as  the  use  of  too  much 
Bhade  and  the  failure  to  raise  seedlings  in  nurseries;  the  second 
showing:  that  coffee  of  the  highest  grade  produced  in  America  is  gro\ni 
without  shade,  and  that  shade  is  being  abandoned  or  the  amount 
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greatly  reduced  in  the  best-managed  plantations,  and  the  third  show- 
ing that  none  of  the  coffee  varieties  is  equal  to  the  parent  type  in 
productiveness,  with  reasons  for  believing  that  this  deficiency  is  due 
to  close  breeding.  The  culture  of  the  Central  American  rubber  tree 
(Castilloa)  has  received  special  attention,  and  some  interesting  data 
have  been  secured  which  will  be  used  in  developing  this  industry  in 
the  future. 

DRUG  AND   MEDICINAL  PLANT  INVESTIGATIONS. 

• 

Under  the  direction  of  the  Botanist,  Dr.  Rodney  II.  True  has  con- 
ducted work  on  drug  and  medicinal  plants.     The  work  was  not  organ- 
ized until  late;  consequently  there  is  little  to  report  in  the  way  of 
results.     There  is  an  increasing  intoi*est  in  this  work  owing  to  the  fact 
that  a  considerable  portion  of  the  plants  now  used  as  d  rugs  are  imported. 
The  amount  of  money  annually  sent  abroad  for  plants  of  this  kind  will 
probably  aggregate  $8,000,000,  and  there  is  no  reason  why  a  consider- 
able portion  of  this  should  not  be  secured  to  our  own  people  by  the 
growing  of  such  plants  in  this  country.     With  a  view  to  encouraging 
this  work,  cooperative  experimwits  on  the  culture  of  belladonna,  digi- 
talis, stramonium,  hyoscyamus,  aconite,  arnica,  licorice,  and  the  opium 
poppy  have  been  arranged  and  inaugurated  with  a  number  of  experi- 
ment stations,  as  already  set  forth  in  the  early  part  of  this  report. 
Small  plats  of  drug  plants  are  being  grown  in  the  hope  of  learning  the 
influence  of  climate,  latitude,  etc.,  on  the  development  of  the  plants 
in  question,  and  on  the  production  of  their  characteristic  active  prin- 
ciples.    A  similar  experiment  is  being  carried  on  at  Madison,  Wis., 
by  Mr.  Albert  Ovenden.     At  Dover,  Mass.,  Mr.  George  II.  Woodhull 
has  planted  one-half  acre  of  drug-producing  plants,  for  the  purpose  of 
giving  the  culture  of  these  plants  for  the  market  a  practical  test.     At 
Washington,  experiments  on  a  small  scale  have  been  undertaken  at  the 
Arlington  Farm  and  on  the  Potomac  Flats.     On  the  Arlington  Farm, 
plats  aggregating  one-half  acre  have  been  seeded  with  the  kinds  o£ 
plants  already  enumerated,  and  a  like  area  on  the  Potomac  Flats  has 
been  similarly  treated.     Small  separate  cultures  of  aconite,  valerian, 
golden  seal,  and  Seneca  snakeroot,  under  special  conditions,  are  also 
located  here. 

POISONOUS  PLANT  INVESTIGATIONS. 

This  work,  conducted  by  Dr.  V.  K.  Chesnut,  was  carried  on  almost 
exclusively  in  the  office;  but  the  month  of  July,  1901,  was  devote  to 
laboratory  and  iield  investigations  in  Montana,  and  from  July  to 
February  special  laboratory  studies  were  made  at  Bozeman,  Mont., 
and  the  Johns  Hopkins  Medical  School.  The  laboratory  work  resulted 
in  the  discovery,  first,  that  the  effect  of  at  least  two  of  the  loco  weeds 
of  Montana  is  unquestionably  due  to  some  chemical  compound  which 
they  contain;  second,  that  the  poisonous  principle  of  Zygadenus 
venenosus  is  an  alkaloid  closely  related  to  veratrine,  the  physiological 
sffect  of  which  can  be  offset  by  the  use  of  diuretics.  During  the  fiscal 
V^ear  ended  June  30,  1902,  35  cases  of  plant  poisoning  were  investi- 
gated.    These  do  not  include  cases  investigated  in  the  field,  and  the 

lumber  unquestionably  falls  very  far  short  of  the  number  of  cases 

^hich  actually'  occurred  during  that  time. 
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GRAIN  INSPECTION  AND  NOMENCLATURE. 

The  grain-inspection  work  of  this  office  is  in  charge  of  Mr.  C.  S.  Sco- 
ield,  and  has  for  its  object  (1)  the  study  of  methods  and  characters  used 
n  the  determination  of  different  varieties  of  wheat  and  (2)  the  study  of 
commercial  grades  of  cereals.  The  investigations  on  varieties,  espe- 
iially  the  factors  influencing  deterioration  in  transit  and  storage, 
lave  had  to  do  chiefly  with  arranging  for  experiments  at  a  number  of 
experiment  stations  for  work  on  classiflcation  of  wheats  in  which  these 
stations  are  particularly  interested. 
The  work  on  commercial  grades  consisted  in  gathering  data  on 
3thods  now  in  vogue  of  sampling  and  grading  grain  and  in  collect- 
ng  samples  of  carloads  and  cargoes  for  accurate  mechanical  analysis 
md  moisture  determinations.  The  results  of  these  analyses  will 
probably  furnish  a  more  accurate  basis  for  commercial  grades  than 
t,he  printed  rules  now  used  by  inspectors  in  various  markets. 

TESTING  GARDENS. 

The  testing  gardens  have  been  carried  on,  under  the  direction  of 
the  Botanist,  by  Mr.  W.  R.  Beattie.  The  principal  work  has  been 
ilong  the  lines  of  general  trials  or  variety  comparison  work.  Aside 
from  the  testing  of  Congressional  seeds,  a  large  number  of  samples  of 
lettuce,  radishes,  beets,  cucumbers,  melons,  etc.,  have  been  planted 

id  compared.  About  360  samples  of  foreign  melons  and  cucumbera 
were  noted  and  compared,  and  hand-pollinated  seeds  of  the  promis- 
ing sorts  saved  in  many  cases.  These  seeds  have  been  sown  this 
season  for  further  comparison  with  native  varieties.  Several  varieties 
>f  soy  beans  and  cowpeas  lately  imported  from  Japan  and  Korea  were 
;)lanted  last  year  with  a  view  to  determining  earliness  in  maturing; 
i\ao  to  secure  a  larger  amount  of  seed.  The  seed  thus  obtained  has 
yeen  resown  this  season  for  the  purpose  of  further  study  of  the  varie- 
ties and  the  production  of  a  quantity  of  seed  sufficient  for  trial  on  a 
arger  scale  by  experimenters.     During  the  year  special  attention  was 

ven  to  the  celery  industry,  including  cultural  methods,  variety  com- 
jarisons,  and  the  preparation  of  a  bulletin  giving  simple  directions 
low  to  grow  the  crop.  The  cultivated  varieties  of  okra  have  all  been 
prown  and  compared,  and  in  most  cases  their  synonomy  determined. 

CURRENT  WORK. 

The  inci*eased  work  in  the  seed  laboratory  has  made  it  necessary  to 
fcure  additional  quarters,  and  to  accomplish  this,  arrangements  have 
>een  made  for  a  new  laboratory  building  which  will  greatly  facilitate 
.he  work.  The  pure  seed  investigations  of  this  laboratory  will  be  con- 
inued,  and,  in  addition,  special  efforts  will  be  put  forth  in  the  matter 
>f  encouraging  the  production  of  certain  kinds  of  seed  in  this  country. 
The  fiber  investigations  will  be  extended  to  include  some  special 
udies  of  flax,  hemp,  and  other  plants,  in  line  with  the  suggestions 
uready  made  under  the  notes  given  on  the  work  of  the  year.  Owing 
o  the  importance  of  the  drug  and  medicinal  plant  investigations,  a 
peeial  effort  will  be  put  forth  to  enlarge  the  scope  of  this  work,  and 
xperiments  will  be  inaugurated  to  determine  the  practicability  of 
rowing  promising  drug  and  medicinal  plants  in  various  parts  of  the 
ountry.  It  is  to  be  regretted  that  the  funds  now  at  command  will 
ot  permit  of  very  extended  work  in  tliis  direction,  as  it  is  believed 
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that  the  investigations  are  of  great  imjwrtance.  In  the  cereal  investi- 
gations the  work  will  be  continued  practically  on  the  same  lines  88 
last  year.  The  investigations  regarding  wheat  varieties  will  consist  in 
straightening  out,  as  mnch  as  possible,  the  confusion  now  existing  in 
names  of  varieties  of  wheat  by  photographing  standard  variety  types 
and  giving  list  of  synonyms,  together  with  descriptions  of  aU  types 
described.  If  possible,  Pacific  coast  wheats  will  be  studied  and  a  col- 
lection of  these  types  added  to  the  one  already  named.  The  work  on 
commercial  grades  of  grain  will  be  a  continuation  of  the  collection 
and  analysis  of  the  samples  of  grades,  together  with  a  further  study 
of  methods  of  work  in  vogue  at  the  various  export  x)oi-ts  and  larg^ 
grain  centers.  It  is  hoped  that  the  results  of  this  x>ortion  of  the  work 
may  be  prepared  for  publication  before  the  close  of  the  present  fiscal 
year,  and  that  this  publication  may  include  not  only  a  proposed 
accurate  basis  for  commercially  grading  corn,  but  may  also  give  an 
idea  of  the  varied  types  and  comparative  qualities  of  our  cereal  grades, 
together  with  the  results  of  studies  as  to  causes  of  the  deterioration 
of  corn  in  transit  and  storage. 

OBA88  AND  FOSAOE  PLANT  IHVEBTI0ATI0V8. 

There  is  widesprea<l  interest  in  the  work  on  grass  and  forage  plants, 
and  during  the  year  investigations  in  this  field  have  been  con8ide^ 
ably  broadened.  Prof.  W.  J.  Spill  man,  the  Agrostologist,  reports  on 
the  following  lines  of  work  under  his  charge: 

RANGE  IMPROVEMENT. 

Studies  relating  to  range  improvement  have  been  continaed  daring 
the  past  year  with  the  cooperation  of  stockmen  and  others  interested 
in  range  problems.     This  work  has,  for  the  most  part,  been  in  charge 
of  Mr.  David  Griffiths,  who  has  explored  range  areas  in  a  number  of 
western  States  and  Territories.     The  principal  objects  aimed  at  in 
these  explorations  are  to  ascertain  what  methods  of  range  manage- 
ment are  conducive  to  best  results,  to  study  the  effects  of  various 
classes  of  stock  on  range  conditions,  to  study  the  native  vegetation 
with  a  view  to  protecting  and  propagating  that  which  is  valuable,  and 
to  study  the  relation  of  denudation  to  surface  washing,  with  a  view 
to  preventing  such  washing.     jMore  than  1,000,000  square  miles  of  the 
public  domain,  because  of  deficient   rainfall,  are  suitable  only  for 
grazing.     This  area  formerly  supported  great  herds  of  wild  animals, 
and  later  of  horses,  cattle,  and  sheep.    As  long  as  the  ranges  fur- 
nished both  summer  and  winter  subsistence,  the  native  forage  plants 
flourished.     The  amount  of  stock  the  ranges  could  8upx)ort  being 
limited  by  the  supply  of  winter  forage,  the  summer  growth  was  sufEL- 
cient  to  produce  abundant  seed.     But  with  the  introduction  of  hay 
farming  in  such  localities  as  were  suitable,  and  the  use  of  this  hay 
for  winter  food  for  stock,  the  amount  of  stock  increased  till,  in  many 
parts  of  the  range  area,  the  summer  growth  of  grass  and  other  forage 
was  completely  consumed.     Lack  of  opportunity  to  produce  seed, 
together  with  the  excessive  trampling  of  increased  herds,  has  led  to 
rapid  deterioration  of  the  ranges.    Investigations  are  now  in  prepress 
with  a  view  to  ascertaining  the  amount  of  stock  various  sections  of 
ihe  range  country  can  support  without  injury  to  the  native  vegeta- 
^'on.     Arrangements  are  nearly  complotrcd  for  fencing  an  area  large 
-^f  19^*   *^o  be  handled  ^.p  an  pctual  range.     The  amount  of  money 
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retofore  available  for  such  work  has  been  entirely  inadequate;  in 
lew  of  the  fact  that  for  several  years'  past  there  has  been  an  in- 
reasing  deficiency  in  live-stock  products,  it  is  believed  that  larger 
.ppropiiations  should  be  made  for  this  work. 

SUBSTITUTE  FOR  RED   CLOVER. 

Rex>ort8  received  by  this  oflBce  during  the  year  indicate  that  for  five 
ir  six  years  past  there  has  been  increasing  difficulty  in  securing  a  crop 
rf  clover  in  sections  where  clover  has  long  been  the  leading  legumi- 

ns  crop.  This  is  particularly  the  case  on  upland  gravelly  soils  in 
I  ddle  Northern  States.     The  causes  of  this  difficulty  and  the 

1  Buy  for  it  are  unknown.  Under  such  circumstances  it  is  natural 
;h»i,  attention  should  be  turned  to  other  legumes  to  take  the  place  of 
jlover.     During  the  year  this  office  has  paid  particular  attention  to 

falfa,  cowpeas,  and  soy  beans,  the  work  being  in  the  8i)ecial  charge 
n  Mr.  A.  S.  Hitchcock. 

Alfalfa, — A  study  has  been  made  of  varieties  of  this  crop  secured  in 
different  countries,  and  some  varieties  have  been  fomd  that  are  of 
special  interest  to  farmers  in  the  clover-producing  section.  A  variety 
from  Peru  has  been  found  to  make  a  larger  growth,  to  stand  up  better, 
and  to  resist  disease  l^etter  than  the  common  alfalfa  of  the  Western 
States.  A  portion  of  an  importation  from  Asia  has  been  found  to 
resist  the  severe  winters  of  the  northern  prairie  States.  During  the 
year  more  than  4,000  pounds  of  alfalfa  seed  have  been  used  in  coop- 
erative experiments  between  this  office  and  experiment  stations  and 
farmers  in  the  Middle  and  Eastern  States.  It  has  been  shown  that 
ftlfalfa  is  a  valuable  hay  crop  in  all  parts  of  the  humid  region  on  cer- 
tain types  of  soil.  The  best  methods  of  starting  this  crop  have  been 
letermined,  and  it  is  now  comparatively  easy  to  secure  a  good  stand 
in  parts  of  the  country  where  alfalfa  had  previously  been  tried  with- 
>ut  success.  Mr.  C.  R.  Ball  has  had  charge  of  the  testing  of  varieties, 
smd  Mr.  A.  S.  Hitchcock  of  the  cooi)erative  work  with  farmers. 

Cawpeas. — Since  alfalfa  is  better  adapted  to  permanent  meadows 
bhan  to  rotation  cropping,  there  is  a  need  for  leguminous  crops  to 
^row  in  rotation  with  gi*ain  crops.  Of  those  tried  for  this  purpose 
Qone  gives  more  promise  than  cowpeas.  Very  little  is  known  of  this 
3rop  in  the  clover  section,  and  this  office  has  undertaken  to  collect 
»nd  grow  all  available  varieties  in  order  to  be  able  to  meet  the  press- 
ing demand  for  information  concerning  them.  Some  seventy-five 
irarieties  are  now  being  grown  at  Arlington  Farm  under  the  close 

rutiny  of  Mr.  C.  R.  Ball  and  Mr.  W.  M.  Pollock,  and  a  careful  record 
jL  all  important  characteristics  of  <*ach  variety  is  being  made.  Seed 
3f  several  varieties  has  been  distributed  in  the  Middle  and  Eastern 
States,  where  they  are  most  needed,  and  most  encouraging  results 
liave  been  secured. 

In  addition  to  the  study  of  cowpeas  as  a  substitute  for  clover,  this 
office  is  studying  varieties  adapted  to  rotation  farming  in  the  South, 
wrhere  the  crop  is  ali'eady  an  important  one.  It  is  intended  during 
;he  coming  year  to  make  selections  of  individual  plants  with  a  view 
o  improving  standard  varieties  for  hay-making  purposes.  The  com- 
non  faults  to  bo  overcome  are  coarseness  of  vine  and  the  ease  with 
^hich  the  leaves  are  broken  off  in  handling. 

Say  beans. — ^During  the  year  seeds  of  soy  beans  have  been  distrib- 
ted  in  the  clover  section,  and  much  valuable  information  about  this 
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crop  lias  been  collected.  It  ia  particularly  valuable  because  of  its 
frost  and  drought-resistant  qualities  and  its  upright  habit  of  growth. 
Its  one  objectionable  feature  is  the  coarseness  of  its  stems.  Studies 
are  in  progi*ess  in  order  to  secure  varieties  with  stems  less  coarse  and 
woody.  It  is  well  known  that  the  rate  of  seeding  materially  affects 
coarseness  of  stem,  and  studies  will  be  made  the  coming  year  to  ascer- 
tain the  proper  amount  of  seed  to  sow  per  acre.  This  work  is  under 
the  charge  of  Mr.  Ball  and  Mr.  Pollock. 

FORAGE  PROBLEMS  IN  THE  SOUTH. 

The  continued  cultivation  of  cotton  in  the  Southern  States,  with 
constant  reliance  on  expensive  commercial  fertilizers,  has  resulted  in 
such  depletion  of  humus  in  the  soil  that,  in  many  places,  cotton  cul- 
ture is  no  longer  profitable.  This  office  has  given  much  attention 
during  the  past  yc^ar  to  forage  plants  for  the  South.  Typical  locali- 
ties were  selected  in  which  quantities  of  alfalfa,  cowpeas,  soy  beans, 
beggar  weed,  rescue  and  Italian  rye  grass  were  sown  in  cooperation 
with  farmers.  All  of  these  crops  have  been  reported  on  favorably, 
and  we  shall  attempt  to  extend  their  cultivation  as  a  means  of  p^epa^ 
ing  the  way  for  more  extended  live-stock  farming  in  the  South.  A 
study  of  native  forage  plants  and  grasses  is  also  being  made  with  a 
view  to  increasing  the  hay  and  pasture  resources  of  the  South.  Mr. 
P.  L.  Ricker,  of  this  office,  is  now  in  the  field  collecting  the  seed  of 
valuable  native  grasses  in  that  section.  These  will  be  tested  the 
coming  year  for  meadow  and  pasture  purposes. 

.JOHNSON    (JRASS. 

Exx)eriments  on  the  extermination  of  Johnson  grass  in  the  Southern 
States  have  been  continued  by  Mr.  Ball,  and  it  has  been  shown  that 
prolonged  clean  cultivation  will  eradicate  this  pest.  A  bulletin  has 
be(Mi  issued  giving  the  results  of  these  experiments.  Arrangements 
are  nearly  completed  for  a  series  of  experiments  in  several  States  the 
coming  year  in  order  to  ascertain  whether  Johnson  grass,  and  the  still 
mon^  formidable  i)est,  nut  grass,  can  l)e  eradicated  by  continued  grow- 
ing of  a  winter  grain  crop  followed  by  a  summer  shading  crop,  such 
as  V(»lvet  bean  or  cowpea. 

SUBSTITUTES  FOR  KENTUCKY   BLUEGRASS. 

Information  received  in  this  otTice  during  the  past  two  years  indicates 
that  on  the  rich,  black  j)rairie  soils  of  the  Central  and  Northern  States, 
especially  when  properly  fertilized  with  barnyard  manure,  Kentucky 
bluegrass  is  perhaps  the  best  possible  pasture  grass.  But  on  upland 
soils  that  are  inclined  to  be  gravelly,  bluegrass  does  not  yield  as  much 
past  ure  as  some  combinations  of  othc^r  grasses.  This  is  partly  due  to 
th(^  abundance  of  weedy  and  bushy  growths  on  these  soils,  and  experi- 
nuMits  are  being  undertaken  to  determine  the  effect  of  keeping  douTi 
such  fo resign  growth.  The  effect  of  the  application  of  fertilizers  to 
pastur(^s  is  also  under  experiment,  and  it  is  hoped  that  valuable  results 
will  be  obtaincul.  In  those  s(K*,tions  where  bluegrass  is  not  at  its  best 
(experiments  have  been  started  with  combinations  of  other  grasses  and 
clovers  known  to  be  valuable  for  pasture.  These  will  be  pushed  with 
vigor  during  the  coming  year. 
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GRASSES  WITH  PARTIAL  IRRIGATION. 

In  all  the  irrigated  sections  of  the  arid  region  there  are  considerable 
KMlies  of  land  which  can  be  given  irrigation  in  early  spring  while 

kter  is  abundant,  but  which  can  not  be  irrigated  in  midsummer  for 
ack  of  water.  Questions  frequently  come  to  this  office  about  various 
grasses  for  such  situations.  Cooperative  experiments  were  begun  the 
>resent  year,  under  the  direction  of  Mr.  Hitchcock,  to  test  the  value 
>f  alfalfa  and  brome  grass  with  different  amounts  of  irrigation  water. 
rhese  investigations  will  be  extended  to  other  grasses,  and  will  be 
luplicated  in  several  western  States. 

SOIL  AND  SAND   BINDERS. 

A  bulletin  has  been  issued  during  the  year  gi\ing  results  of  inves- 
tigations with  sand-binding  grasses  in  California  (Bureau  of  Plant 
Industry,  Bulletin  No.  12),  and  another  is  now  in  course  of  prepara- 
tion. Experiments  have  been  started  in  Michigan,  on  the  sand  dunes 
along  the  east  shore  of  Lake  Michigan,  and  an  assistant  is  now  in  the 
field  studying  conditions  on  the  North  Atlantic  coast,  with  instructions 
to  institute  a  series  of  experiments  in  that  region. 

A  number  of  grasses  have  been  found  that  can  be  grown  successfully 
on  sand  dunes,  and  plantations  of  these  have  been  made.  Investiga- 
tions begun  on  the  Oregon  coast  several  years  ago  are  still  in  progress 
and  a  considerable  area  of  sand  dune  has  been  reclaimed. 

During  the  coming  year  experiments  will  be  conducted  with  soil- 
binding  plants  on  railroad  and  other  embankments  in  the  interior. 
Mr.  Hitchcock  has  charge  of  this  work  also. 

ROTATION   OF   CROPS. 

A  study  is  being  made  of  crop  rotations  in  various  parts  of  the 
country,  and  cooperative  experimeuts  on  this  subject  have  been 
undertaken  with  other  ofl&ces  of  this  Bureau  and  several  of  the  State 
experiment  stations.  Considerable  time  is  required  to  secure  results 
in  investigations  of  this  character.  It  is  therefore  important  that 
these  experiments  be  extended  in  the  immediate  future  to  as  many 
[>arts  of  the  country  as  possible  in  order  that  valuable  time  may  not 
be  lost.  Increased  appropriations  for  this  purpose  are  earnestly 
necommended. 

OVERFLOWED  LANDS. 

In  every  State  and  Territory  there  are  considerable  bodies  of  land 
ibject  to  annual  overflow.  Those  lands  are  generally  exceedingly 
neb,  but  on  account  of  the  overflow,  which  usually  comes  in  the 
spring  or  early  summer,  they  are  not  available  for  the  cultivation  of 
ordinary  crops.  Investigations  have  been  inaugurated  in  order  to 
secure  meadow  and  pasture  grasses  that  will  thrive  on  such  lands. 
[n  many  places  much  hay  is  made  on  swampy  soil,  and  the  native 
kregetation  on  such  soils  is  being  studied.  Several  agents  are  now  in 
jhe  field  collecting  seed,  and  plantings  are  arranged  for  in  one  locality 
u  the  State  of  Illinois.  This  work  will  be  extended  as  fast  as  funds 
U  permit. 
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METHODS  OF  HAY  MAKING. 

It  is  well  known  that  the  value  of  hay  depends  largely  on  methods 
used  in  handling  the  grass  after  it  is  cut,  as  well  as  upon  the  par- 
ticular stage  at  which  it  is  cut.  The  hay  crop  is  the  most  important 
crop  in  this  countiy,  and  millions  of  dollars  are  lost  annually  by 
American  farmers  by  improper  methods  of  hay  making.  It  is  highly 
desirable  that  this  office  should  undertake  the  study  of  this  most 
important  subject.  The  limited  force  in  the  office  has  made  it  impos- 
sible to  do  this  up  to  the  present  time,  but  a  start  has  been  made  in 
the  study  of  this  question.  This  work  will  be  extended  as  fast  as 
funds  will  permit. 

FEEDINCJ  TESTS  WITH   FORAGE  CROPS. 

During  the  past  dec^e  many  new  and  valuable  grasses  and  forage 
crops  have  been  established  in  this  country,  and  there  is  a  pressing 
demand  for  information  concerning  their  feeding  value.  Experiments 
of  this  nature  call  for  the  highest  skill  and  considerable  ontlay  of 
money.  Hence  few  such  experiments  have  been  conducted.  It  is 
important  that  this  work  should  be  undertaken  at  once,  and  arrange- 
ments for  it  in  cooperation  with  other  Offices  and  Bureaus  of  the 
Department  and  some  of  tlie  State  experiment  stations  have  already 
been  completed. 

GRASS  GARDENS. 

Studies  on  grasses  and  legumes  have  been  continued  in  the  grass 
garden  on  the  Department  grounds  by  Mr.  Ball  and  Mr.  Pollock,  and 
a  careful  record  has  been  made  of  those  characteristics  of  each  wliich 
bear  an  economic  value.     A  set  of  labels  has  been  prepared  showing 
the  common  and  the  botanical  name  of  each  species  for  the  benefit  of 
those  who  may  be  interested.     This  collection  of  plants  is  visited 
annually  by  many  people  and  much  valuable  information  is  thus  dis- 
seminated.    Several  varieties  of  alfalfa  have  attracted  particular 
attention  during  the  present  season,  and  the  vigorous  growth  of  this 
crop  in  the  grass  garden  has  been  the  means  of  encouraging  its  cul- 
tivation in  many  parts  of  the  country.     The  particular  value  of  this 
garden  lies  in  the  fact  that  its  location  makes  it  easily  available  to 
the  many  visitors  to  the  National  Capital  from  all  parts  of  the  country. 
One  of  the  most  interesting  features  is  the  miniature  sand  dune  on 
which  several  of  the  leading  sand  bindera  are  grown. 

During  the  past  year  the  office  maintained  an  extensive  grass  gar- 
den on  the  grounds  of  the  exposition  at  Charleston,  S.  C.  All  the 
leading  southern  forage  crops  were  grown,  and  many  others  from 
various  parts  of  the  world.  The  correspondence  that  has  come  from 
southern  farmers  and  notices  in  southern  newspapers  indicate  that 
this  garden  was  one  of  the  most  instructive  features  of  the  exposition. 
There  have  been  numerous  calls  for  information  concerning  the  most 
successful  crops  in  the  garden,  and  it  is  believed  that  the  exhibit  will 
have  an  important  influence  on  southern  agriculture. 

ARLINGTON  FARM. 

Collections  of  varieties  of  leading  forage  crops  have  been  started  at 

irlington  Farm,  and  these  are  being  carefully  studied.     Cowpeas  have 

•o'"  1  «8T^cially  valuable  on  this  soil,  and  much  attention  will  be 
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ven  tliein  daring  the  coming  year.  During  the  present  season,  eer- 
an  dealers  have  advertised  extensively  a  supposed  new  forage  plant, 
ttd  large  quantities  of  seed  have  been  sold  at  exorbitant  prices,  under 
le  name  "  Penicillaria."    This  plant  has  been  grown  in  comparison 

th  the  well-known  pearl  millet,  and  proven  to  be  identical  with  it. 
L  circular  will  be  issued  soon  giving  the  results  of  this  test,  in  order 
bat  farmers  may  be  protect^  against  a  similar  imposition  next 
eason. 

As  soon  as  the  land  is  available,  permanent  experiments  will  he  inau- 
gurated with  a  view  to  investigating  all  the  leading  problems  relating 

0  grasses  and  forage  plants  in  this  country. 

SEED  DISTRIBUTION. 

This  has  been  carried  on  in  connection  with  our  cooperative  work 
inth  the  agricultural  experiment  stations  and  also  with  private  exper- 
imenters. 

Seeds  of  130  different  forage  plants  were  distributed,  a  total  of  over 
5,500  packages  being  sent  to  more  than  3,000  experimenters.  This 
iistributiou  comprises  over  H  tons  of  alfalfa  seed  sent  to  all  parts  of 
the  country,  but  more  e8i)ecially  to  the  Northern  and  Eastern  States 
outside  of  the  recognized  alfalfa  region;  Large  quantities  of  eowpeas 
smd  soybeans  sent  to  the  whole  eastern  half  of  the  country;  many 
lumual  forage  crops  and  Bermuda  grass  sent  to  the  Southern  States  or 
iistributed  to  applicants  at  several  farmers'  institutes  by  members  of 
the  office  force;  seed  of  KaUr  com,  awnless  brome  grass,  and  other 

ought-resistant  forage  plants  sent  to  the  Great  Plains  or  the  semi- 

d  regions  of  the  West.  In  addition,  smaller  quantities  of  the  seeds 
n       id  binders  and  alkali-resistant  grasses  and  other  plants  were  dis- 

Duied.  The  system  of  records  of  the  seed  distribution  and  reports 
results  secured  is  still  essentially  the  same  as  that  described  in 

liletin  No.  10  of  the  Bureau  of  Plant  Industry,  though  the  form  of 
iie  report  has  been  modified  somewhat. 

COLLECTION  AND  DISTRIBUTION  OF  SEEDS  OF  NATIVE  PLANTS. 

Several  agents  are  now  in  the  field  collecting  seeds  of  valuable 

lative  grasses,  particularly  those  adapted  to  arid  regions,  sandy  land, 

id  overflowed  lands.     These  will  be  used  either  in  our  own  investi- 

tio    I,  or  distributed  in  those  sections  where  they  will  be  of  most 

^»1     .     It  is  the  policy  of  the  office  to  collect  considerable  quantities 

►f      tew  of  the  more  valuable  species,  rather  than  small  quantities  of 

u    :e  number  of  less  valuable  ones.     It  is  believed  that  more  valu- 

de  results  will  be  obtained  in  this  way,  as  it  enables  us  to  test  more 

»roughly  the  value  of  the  seeds  collected. 

LAWNS  AND   LAWN  MAKING. 

Investigations  with  lawn  grasses  have  been  continued  during  the 
'ear.  These  have  shown  that  Korean  lawn  grass  is  superior  for  lawn 
mrposes  to  Bermuda  grass  in  the  vicinity  of  Washington  and  in  the 
k)uthern  States.  It  makes  a  denser  growth  and  starts  much  earlier 
n  the  spring.     It  is  particularly  valuable  in  the  Southern  States,  and 

I  effort  wiU  be  made  next  season  to  introduce  it  generally  in  that 

1  ion. 
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HERBARIUM. 

A  complete  collection  of  species  of  grasses  and  forage  plants  is 
indispensable  to  the  work  of  this  ofl&ce.  Specimens  are  received 
almost  daily  for  identification,  and  these  specimens  are  frequently  in 
such  condition  that  they  can  be  identified  only  by  comparison  with 
herbarium  material.  The  time  of  one  assistant  lias  been  very  fully 
occupied  with  this  work  during  the  past  year.  The  present  quarters 
in  which  the  herbarium  is  kept  are  wholly  inadequate  for  the  pur- 
pose, and  it  is  hoped  that  more  room  can  be  made  available  for  the 
collection  during  the  coming  year. 

CURRENT  WORK. 

During  the  current  year  work  is  in  progress  as  follows: 

S(?ed8  of  several  valuable  native  grasses  ai'e  being  collected,  part  of 
which  will  be  used  in  our  own  investigations  and  part  distributed 
to  the  State  experiment  stations  and  to  selected  experimenters  in 
various  places.     These  seeds  belong  to  the  following  classes: 

Soil  and  sand  binders. 

Grasses  for  overflowed  lands. 

Hay  and  pasture  plants  for  arid,  semiarid,  and  alkaline  soils. 

Hay  and  pasture  grasses  for  the  Southern  States. 

Alfalfa, — We  are  growing  several  new  varieties  for  study  of  habits 
and  characters.  We  are  working  in  cooperation  with  experiment 
stations  and  many  f armera,  attempting  to  Introduce  alfalfa  into  the 
Eastern  States.  Reports  already  received  show  undoubted  snocees 
in  this  work. 

• 

Sand  and  soil  binding, — We  are  making  experimental  plantations 
at  Astoria,  Oregon,  at  several  places  in  Illinois  and  adjacent  States, 
and  on  Cape  Henry,  Maryland.  We  are  exploring  and  mapping  the 
areas  of  drifting  sand  in  the  Columbia  River  basin,  in  Michigan,  and 
at  several  points  on  the  Atlantic  coast.  Several  sand  binders  we 
being  tested  on  an  artificial  sand  dune  on  the  Department  grounds. 
Mr.  A.  S.  Hitchcock  is  now  in  Europe  studying  sand-binding  work 
done  there  during  the  past  one  hundred  and  fifty  years. 

Overflowed  lands. — We  are  studying  the  natural  herbage  that  is 
cut  for  hay  on  overfiowed  and  swamp  lands — Mr.  Hitchcock  in  Wis- 
consin, Mr.  Griffiths  in  Oregon,  Mr.  Ricker  in  Maine,  and  Mr.  E.  N. 
Wilcox  in  Illinois.  We  have  made  an  extensive  plantation  of  grasses 
on  overflowed  land  near  Pekin,  III.,  Mr.  Wilcox  being  in  charge. 

Mr.  C.  R.  Ball  will  continue  the  work  at  Arlington  Farm,  where  we 
are  carrying  on  variety  tests  of  co^i)eas,  soy  beans,  the  nonsacoha- 
rine  sorghums,  and  pearl  millets.  Last  spring  we  secured  all  the 
available  varieties  of  these  plants,  and  we  are  studying  them  with  a 
view  to  ascertaining  their  adaptability  to  various  farm  conditions. 
We  are  making  comparative  tests  of  millets,  cowpeas,  velvet  beans, 
soy  l)eans,  vetxthes,  wheat,  macaroni  wheat,  emmer,  oats,  rye,  and 
barley  as  forage  crops.  We  are  testing  the  millets,  teosinte,  and  the 
saccharine  sorghums  for  their  yield  of  gn»en  forage.  In  this  work  at 
Arlington  Farm  31  r.  Ball  is  assisted  by  Mr.  W.  5l.  Pollock.  This  is 
also  the  case  iu  the  work  of  the  grass  garden  located  on  the  Depart- 
iiKMit  gi'ounds.  In  this  we  are  growing  various  varieties  of  cloverSy 
alfalfas,  Ix^ans,  peas,  hay  and  pasture  grasses,  lawn  grasses,  sand- 
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nding  grasses,  and  a  number  of  novelties,  such  as  Mexican  clover, 
madder  plant,  and  so  on.     These  are  grown  principally  for  the 
j*truction  of  visitors. 

Mr.  David  Griffiths  is  engaged  in  the  study  of  problems  of  range 
anagement  on  our  western  ranges.  He  is  now  exploring  the  ranges 
f  Oregon  and  Washington  and  will  proceed  thence  to  the  Territorj'^ 
I  Arizona,  where  we  have  arranged  for  some  extensive  and  caref ullj^ 
)ndacted  experiments  on  this  problem.  We  are  preparing  to  fence 
10  square  miles  of  range  land  that  is  badly  denuded,  in  order  to  pro- 
3Ct  it  from  stock  and  to  control  the  ranging  of  stock  upon  it  when 
re  are  ready  to  admit  them.  This  work  is  done  in  cooperation  with 
lie  Arizona  experiment  station.  We  are  also  cooperating  with  the 
xjieriment  stations  in  Kansas,  South  Dakota,  and  Washington  on 
^ork  of  a  similar  character. 

In  our  cooperative  work  with  the  experiment  stations  we  are  work- 
ng  on  soil  and  sand-binding  plants  with  the  States  of  California, 

chigan,  and  Oregon;  cover  crops  for  orchards  in  Delaware;  grasses 

i  forage  plants  for  arid  lands  in  Kansas,  South  Dakota,  and  Wyo- 
omg;  therotationof  crops,  with  Kentucky  and  Tennessee;  testingmis- 
^llaneous  forage  plants,  Kentucky  and  Tennessee;  soiling  and  silage 
•rops,  Kentucky,  Maryland,  and  Tennessee;  the  establishment  and 
naintenance  of  meadows  and  pastures,  Kentucky,  Missouri,  Nebraska, 
^orth  Carolina,  and  Tennessee;  the  value  of  farm  crops  as  feed  for 
t)eef  cattle,  with  Missouri;  testing  newly  introduced  forage  plants, 
^^ebraska  and  North  Carolina;  testing  annual  hay  crops,  Nebraska 
ind  Tennessee;  experiments  with  fertilizers,  Tennessee ;  experiments 
)n  haymaking,  Tennessee;  grasses  and  forage  plants  with  partial  irri- 
jfation  in  the  arid  regions,  Utah;  grasses  for  wet  and  overflowed  lands, 
Vermont;  grasses  and  forage  plants  for  alkali  soils,  Wyoming. 

We  are  conducting  experiments  in  cooperation  with  farmei-s  in 
Texas  on  the  best  methods  of  exterminating  Johnson  grass.  This 
work  is  under  the  immediate  charge  of  the  Agrostologist.  We  are 
nvestigating  the  cropping  systems  in  vogue  in  various  parts  of  the 
»untry  and  studying  the  relation  between  the  cultivation  of  forage 
)lants  and  their  utilization  upon  the  farm  as  stock  feed  and  the  main- 
enance  of  soil  fertility.  We  are  attempting  to  produce  a  new  legume 
hat  shall  grow  erect  like  the  soy  bean,  hold  its  leaves  well  in  hay- 
naking,  produce  an  abundance  of  seed  valuable  for  feed  and  easily 
larvested,  and  have  a  stalk  which  can  be  made  into  palatable  hay. 
fVe  hope  to  do  this  by  crossing  available  varieties  of  either  cowpeas 
►r  soy  beans.     We  are  planning  to  do  both. 

Mr.  P.  L.  Ricker  has  taken  general  charge  of  the  herbarium  and 
attends  to  the  determination  of  miscellaneous  grasses  as  they  are 

nt  in. 

The  clerical  force  of  the  office,  in  addition  to  attending  to  the  cor- 
espondence  of  the  office,  will  collect  and  index  information  on  grasses 
,nd  forage  plants,  and  will  map  the  distribution  of  a  number  of  the 
aore  important  ones. 

POMOLOOICAL  INVS8TIOATI0K8. 

To  accommodate  the  rapidly  increasing  work  of  this  office  the 
arious  lines  of  activity  in  pomological  investigation  were  divided  at 
lie  beginning  of  the  fiscal  year  into  two  somewhat  distinct  groups 
nder  the  general  direction  of  the  Pomologist,  Col.  G.  B.  Brackett. 
Tie  first  of  these  groups  includes  the  very  heavy  routine  work  of 
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corn»8i)ondence,  administration,  and  laboratory,  including  the  exami- 
nation, identification,  description,  illustration,  and  modeling  of  fruits 
for  record,  as  well  as  the  preparation  of  the  varietal  index  of  fruit 
varieties.  The  second  group,  which  is  designated  under  the  subhead 
"  Pomological  field  investigations,"  includes  the  subjects  of  fruit  mar- 
keting and  storage,  vitieultural  investigations,  and  fruit  district 
investigations.  The  work  of  the  fii'st  group  is  directed  by  the  Pomolo- 
gist  in  person ;  that  of  the  second  by  the  Pomologist  in  charge  of  field 
investigations,  Mr.  William  A.  Taylor.  The  following  outline  of  the 
work  of  this  office  has  been  submitted  by  the  Pomologist: 

ROUTINE   WORK. 

The  general  routine  work  of  this  office  has  been  heavier  than  in  any 
previous  year,  and  has  yielded  important  and  interesting  results.  The 
personal  correspondence  with  individuals  in  relation  to  pomological 
topics  shows  a  material  increase,  notwithstanding  the  fact  that  a  large 
proportion  of  ordinarj'^  correspondence  is  accomplished  through  the 
agency  of  circulars.  More  than  13,0(X)  letters  have  been  written  du^ 
ing  the  year.  The  receipts  of  specimens  were  considerably  heavier 
than  in  any  previous  year,  and  represented  48  different  States,  Tenri- 
tories,  and  dependencies,  as  well  as  12  foreign  countries.  Alai^ 
projwrtion  of  the  fruits  received  was  sent  by  tlie  growers  for  identfl-  • 
cation,  and  of  these  it  is  gratifying  to  state  that  fully  75  i)er  cent  were 
satisfactorily  named  for  the  senders. 

In  cooperation  with  the  office  of  Seed  and  Plant  Introduction,  seeds, 
scions,  or  vines  of  a  large  numl>er  of  fruit  varieties  from  foreign  coun- 
tries have  been  distributed  to  private  experimenters  and  experiment 
stations  in  different  parts  of  the  countr3\     The  more  important  fruitB 
distributed  through  the  agency  of  this  office  have  been  as  follow»: 
Api)le,  350  varieties;  grape,  75  varieties;    i)ecan,  19  varieties.    A 
cooperative  t(»st  of  the  relative  adaptability  of  Mazzard  and  Mahaleb 
stocks  for  tlu?  cherry  in  the  South  has  been  started,  the  plantings  being 
located  in  Virginia,  West  Virginia,  and  Tennessee.     In  a  few  instances 
material  of  this  sort  has  been  purchased  for  distribution,  though  by 
far  the  larger  portion  of  the  material  distributed  has  l>een  donated  by 
generous  originatoi's  or  fruit  growers  who  desire  to  have  their  prpm- 
ising  varieties  tested  in  other  sections  than  their  own.     In  coopera- 
tion with  the  Horticulturist  of  the  Bureau,  about  400  varieties  of  the 
apple  have  been  root  grafted  as  a  nucleus  for  an  orchard  of  standard 
varieties  on  the  n<»wly  acquired  Arlington  Farm.     Work  along  this 
line  will  be  continued  and  increased  during  the  coming  year. 

In  the  regular  routine  work  of  the  office  more  than  700  fruits  have 
l>een  described,  n<»arly  400  have  been  painted,  somewhat  over  300 
models  have  been  added  to  the  collection,  and  about  1,300  herbarium 
specimens  hav(»  be(Mi  added  to  the  varietal  herbarium  during  the  year. 

The  work  has  been  continued  on  the  varietal  index,  with  special 
reference  to  completing  the  catalogue  of  the  apple  at  the  earliest  pos- 
sible date.  This  is  reirarded  as  our  most  important  economic  fruit, 
and  the  one  in  which  the  greatest  confusion  as  to  names  exists  among 
growera.  An  additional  feature  of  this  index  is  being  developed  in 
the  way  of  an  historical  index,  in  which  are  recorded  as  many  of  the 
authentic  historical  facts  r<»lating  to  fniit  varieties  as  can  be  located 
in  literature  or  through  correspondence.  The  usefulness  of  this  fea- 
ture has  j^ire«»dv  been  fT'equently  demonstrated  in  the  current  work  of 
}\f^  <»ffic<^ 
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POMOLOGICAL  FIELD   INVESTIGATIONS. 

ft 

PBUIT  AND  VRGETABLK  MAKKETING. 

Under  this  head  a  series  of  iuvestigatious  and  experiments  has 
been  conducted  looking  toward  the  development  of  export  trade  in 
American  fruits  and  vegetables,  and  the  improvement  of  methods  of 
handling  and  storing  these  products,  lx)th  for  domestic  and  foreign 
use. 

Through  exi>erimental  shipments  made  in  cooperation  with  fruit 
growers  in  New  York,  Virginia,  and  West  Virginia,  certain  important 
facts  bave  been  pointed  out  that  are  likely  to  have  influence  upon  the 
development  of  export  trade. 

Thus,  through  an  experimental  shipment  of  Bartlett  pears  made 
from  Niagara  County,  N.  Y. ,  to  London,  in  September,  1 901,  in  coopera- 
tion with  seven  members  of  the  New  York  State  Fruit  Growers'  Asso- 
ciation residing  there,  it  was  demonstrated  that  with  proper  care  in 
ncking,  packing,  and  forwarding,  this  variety  can  be  laid  down  in 
;ood  condition  in  the  London  market.  With  this,  as  with  other  early 
wd  perishable  fruits,  ocean  refrigeration  is  essential,  and  for  locali- 
ies  as  distant  from  the  seaboard  as  the  one  in  question,  refrigerator- 
5ar  service  to  the  steamer  side  is  important.  In  the  experiment 
^ferred  to,  an  effort  was  made  to  determine  what  style  of  package  is 

«t  adapted  to  the  export  shipment  of  this  variety  of  pear,  whether 

rapping  of  the  fruit  is  either  necessary  or  desirable,  and  whether 
'j  demand  for  fruit  of  this  character  at  the  season  when  the  fruit 
nv  t  be  marketed  is  likely  to  be  sufficient  to  warrant  commercial 
ibipments.  To  test  these  points,  a  quantity  equal  to  about  50  barrels 
yf  Bartlett  pears,  grown  by  the  seven  gentlemen  referred  to,  was  care- 
fully graded  and  packed  in  a  single  packing  house,  under  the  super- 
vision of  a  representative  of  the  Department,  to  insure  uniformity  in 
grading  and  quality.  This  fruit  was  packed  in  three  styles  of  pack- 
age, the  ordinary  barrel  commonly  used  in  that  section,  a  40-pound 
box,  and  a  20-pound  half  box.  Part  of  the  fruit  in  each  kind  of  pack- 
age was  wrapped  with  waxed  paper,  the  remainder  being  forwarded 
without  wrapping,  in  the  ordinary  way.  The  shipment  was  forwarded 
to  New  York  in  a  refrigerator  car  and  was  transferred  at  that  point  to  a 
refrigerated  compartment  on  the  steamer  Jlfmn^/ia/ia,  with  instructions 
to  hold  the  temperature  at  36°.  It  was  consigned  to  a  prominent  fruit 
house  in  London,  with  instructions  to  make  careful  examination  of 
the  several  lots,  and  report  on  their  relative  condition;  then,  to  sell 
each  upon  its  merits.  The  fruit  was  reported  in  excellent  condition 
on  arrival  and  was  sold  at  prices  that  yielded  the  following  net  returns 
at  the  packing  house  in  western  New  York  for  the  ''standard"  grade 
after  all  transportation  and  sales  charges  were  paid : 


Net  roturiis.  ^,    .     _ 

Okim  due 

Pai^kat^e.  xt  ;  to  wrap- 

wrapped.  Wrapped.      ping. 


Bftrrel $4.J2  $4.91  $0.09 

4D-poimdb<>x .h:^  1.52  .«9 

fl>-poimd,  one-half  box .:JKi  .72.  Mii 


The  experiment  was  not  decisive  a.s  to  the  r(4ativ<^  merit  of  the 
three  kinds  of  package  for  this  fruit,  but  the  reeeivei's  favor  the  box 
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and  half  box  in  comparison  with  the  barrel.  The  necessity  for  wrap- 
ping wa«  strongly  brought  out,  however,  as  the  actual  net  gain  due 
to  wrapping,  ascertained  bj^  deducting  the  cost  of  pai)er  and  labor,  as 
nearly  as  could  be  determined,  amounte<l  to  2  per  cent  with  barrels, 
62  per  cent  with  boxes,  and  G3  per  cent  with  half  boxes  on  fruit  of 
exactly  the  same  quality.  The  prices  realized  for  the  wrapped  fruit 
were  very  satisfactorj%  indicating  that  with  proper  ocean  service  the 
exportation  of  Bartlett  pears  in  seasons  when  that  variety  is  in  sur- 
plus will  be  worthy  of  the  attention  of  growers  and  shippers. 

In  sharp  contrast  with  the  marked  beneficial  results  of  wrapping 
Bartletts  were  the  negative  results  on  Kieffer  pears  obtained  in  a  test 
shipment  of  that  fruit  mjide  from  Winchester,  Va.  Ten  barrels  of 
this  fruit  were  forwarded  by  ordinary  freight  to  New  York  early  in 
October,  and  thence  in  common  stowage  to  London,  via  Southampton. 
Part  of  the  fruit  in  this  shipment  was  wrapped  with  white  print 
paper,  part  with  parchment  paper,  and  the  remainder  went  unwrapped. 
The  account  sales  showed  no  difference  in  price,  indicating  that  with 
this  pear,  for  immediate  sale,  at  least,  wrapping  is  unnecessary.  The 
price  realized  on  this  shipment — Jf>5.8i  i)er  barrel  in  London,  netting 
$3.57  per  barrel  at  Winchester,  Va. — was  yer^'^  satisfactory'.  The 
outlook  for  profitable  exportation  of  well-grown  and  well-colored  fruit 
of  this  widely  planted  commercial  pear  appears  good. 

A  small  shipment  of  Biljeu  peaches  was  made  in  October  from  West 
Virginia,  with  a  view  to  testing  the  demand  for  late  fruit  in  London. 
It  was  paekiHl  in  O-basket  (•arriei's,  each  peach  being  wnipped,  and 
was  forwarded  by  express  to  New  York  without  ice.  Through  the 
courtesy  of  the  steamship  ofticials  space  was  secured  for  the  shipment 
in  the  steward's  refrigerator  on  the  steamer  S/.  2>ow/s  from  New  York, 
October  16.  The  shipm(»nt  reached  London  October  25,  and  was  sold 
at  auction  on  the  same  day.  The  fruit  was  reported  to  show  some 
discoloration  on  arrival,  but  sold  at  an  average  price  of  $5.48  per  car- 
rier containing  abcnit  3  pe(*ks,  netting  at  the  shipping  point  about 
84.50  per  bushel  after  all  exi>enses  were  paid.  As  late  peaches  of 
good  size,  color,  and  shipping  ([uality  are  largely  grown  in  the  Alle- 
gheny and  Blue  Ridge  pc^ach  districts,  the  opportunity  for  a  profitable 
outlet  for  their  product  in  this  direction  is  encouraging. 

In  vegetables  theexperiim»ntal  export  work  was  confined  to  the  sweet 
potato.     In  cooperati(m  with  the  Bureau  of  Animal  Industry  a  series 
of  semimonthly  shipments  of  this  vegetable  were  made  from  Virginia 
and  New  Jersey  during  the  autumn  and  early  winter.     One  lot  of  100 
barrels  was  shipped  and  stored  in  Lond(m  to  determine  the  storage 
durability  after  shipment.     It  was  demonstrated  that  from  points  con- 
veniently situated  as  n^gards  railn)ad  transiwrtation  to  the  seaboard 
this  vegetable  can  be  safely  shipped  direct  from  the  field  in  ventilated 
barrels  and  forwarded  in  common  stowage.     Lat«r  in  the  season  wrap- 
ping with  paper  appeai-s  to  prolong  th<Mlurability,  and  therefore  to 
lessen  the  risk.     Though  this  is  comparatively  an  unknown  vegetable 
in  British  nmrkets,  London  dealers  are  of  the  opinion  that  a  gradually 
increasing  trad(^  can  be  (lev(^l()i)ed  there.     At  the  present  time  prices 
an»  high  and  the  (•onsumption   is  therefore   necessarily  restricted. 
Leafh^ts  on  the  uses  of  sweet  potatoes  in  cooking  are  distributed  with 
the  produ<*t,  and  the  efTort  to  familiarize  consumers  with  its  merits  is 
believed  to  be  worthv  of  continuation. 
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FRUIT  STORAGE. 

The  work  on  fruit  storage,  which  has  been  in  charge  of  Mr.  G.  Harold 
>well,  assistant  pomologist,  was  mainly  limited  to  pears  and  winter 
iples.  The  problems  to  which  particular  attention  was  directed  were 
e  <K>ld-8torage  requirements  of  the  Kieffer  pear  and  the  control  of 
scald"  in  a  number  of  commercial  varieties  of  winter  apples. 
With  the  Kieffer  pear  an  effort  was  made  to  determine  by  compara- 
ve  tests  the  proper  stage  of  ripeness  for  picking,  the  method  of  hand- 
ttg  necessary,  the  most  suitable  temperature  for  storage,  and  the 
»lative  durability  of  wrapped  and  unwrapped  fruit  under  different 
mditions.  While  the  results  of  a  single  season  can  not  be  taken  as 
aal,  it  has  been  demonstrated  that  a  delay  of  ten  days  in  storing 
Pter  the  fruit  is  picked  and  packed  is  sufficient  to  account  for  its 

>id  deterioration  in  storage  within  thirty  days  thereafter  at  any  prac- 
i  >le  temperature,  while  fruit  from  the  same  trees  stored  immediately 
fxer  picking  in  the  same  temperature  was  held  in  perfectly  sound 
ondition  for  a  period  of  five  months.  There  have  been  numerous 
eavy  losses  by  growers  and  dealers  in  this  and  former  years,  which 

the  light  of  these  investigations  were  easily  preventable  through 
»roper  handling  of  the  fruit. 

Through  carefully  conducted  duplicate  storage  experiments,  made 

th  commercial  varieties  of  apples  at  Washington,  D.  C,  Buffalo, 
^.  Y.,  Champaign,  111.,  and  Kansas  City,  Mo.,  using  fruit  from  Vir- 

nia.  New  York,  Illinois,  Missouri,  Kansas,  and  Arkansas,  certain 
mportaut  facts  have  been  discovered  in  regard  to  methods  of  control- 
inf^  or  retarding  the  *' scald"  which  frequently  does  serious  injury  to 
iomniercial  apples  otherwise  valuable.  It  has  been  found  that  by 
lelaying  the  picking  and  packing  of  the  fruit  until  it  is  well  colored 

id  ripened,  and  storing  at  a  temperature  of  32"*  to  33°  in  the  storage 
lOUses,  the  development  of  the  "scald"  can  be  retarded  for  several 
^eeks  or  months  longer  than  by  the  early  picking  generally  recom- 
nended.  During  this  time  the  fruit  thus  handled  is  in  perfect  oondi- 
Aon  for  sale  and  consumption.  In  the  case  of  some  such  important 
jommercial  varieties,  as  Rhode  Island,  Winesap,  and  York  Imperial, 
the  percentage  of  "scald  "  was  reduced  from  25  to  90  per  cent  by  certain 
methods  of  picking  and  storing  which  did  not  involve  any  material 
increase  in  the  cost  of  handling  the  fruit  either  in  the  orchard  or  stor- 
age house.  Work  along  this  line  will  be  repeated  and  will  be  c*xtende<l 
to  other  commercial  regions  and  varieties  as  rapidly  as  the  funds 
available  permit,  as  it  is  considered  of  immediate  and  practical 
value  to  orchaMists.  A  clear  understanding  of  the  principles 
involved  is  likely  to  largely  increase  the  net  proceeds  of  the  winter 
apple  crop,  and  at  the  same  time  to  afford  the  consumer  a  more  wliole- 
Bome  product. 

Comprehensive  varietal  tests  to  determine  the  relative  storage  value 
of  the  newer  varieties  of  apples  have  also  been  conducted  both  with 
fruit  obtained  from  individual  growers  and  with  that  furnished  bj' 
the  experiment  stations  of  Maine,  New  York,  Virginia,  and  Kansas, 
wrhich  have  actively  cooperated  with  the  Department  in  the  work. 

VinCULTURAL  INVESTIGATIONS. 

The  viticultural  investigations  which  were  begun  in  1809  have  now 
reached  a  stage  where  they  are  developing  rapidly,  and  promise  to  be 
of  distinct  benefit  to  a  large  section  of  the  country.  Mr.  George  C. 
Uosmann,  expert  in  viticulture,  is  in  charge  of  these. 
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During  the  year  several  lines  of  viticultural  investigation  have  been 
inaugurated  in  addition  to  those  previously  begun.  A  comprehensive 
descriptive  index  of  varieties  of  Vinifera  grapes,  with  their  full  syno- 
nyms, has  been  commenced  and  will  be  added  to  as  rapidly  as  the  other 
duties  of  the  expert  permit.  A  beginning  has  been  made  in  forming 
a  viticultural  herbarium,  and  nearly  200  varieties  of  grapes  have  been 
received  and  described. 

An  exi)eriment  was  made  early  in  1901  to  determine  the  effect  of  the 
hot- water  dip  sometimes  used  to  rid  grape  cuttings  of  Phylloxera  infes- 
tation. In  this  exi>eriment  grape  cuttings  were  treated  by  dipping  in 
water  at  different  temi)eratures  from  122°  F.  to  140°  F.  for  varying 
lengths  of  time.  It  was  found  that  no  injury  resulted  from  a  tempera- 
ture of  122°  F.  for  fiv<?  minutes.  At  the  same  temperature  a  dip  of  ten 
minutes  resulted  in  decided  injury,  while  at  140°  F.  for  live  minntes 
the  cuttings  were  practically  all  killed.  The  effect  of  the  dip  was 
accurately  determined  by  planting  eqnal  numbers  of  cuttings,  both  in 
the  open  ground  and  in  the  greenhouse  and  making  observations  upon 
them  as  the  season  progressed. 

An  extensive  experiment  in  bench  and  field  grafting  of  Vinifera 
gra|x?s  of  different  types  and  varieties  on  different  resistant  stocks  has 
been  begun..  This  experiment  is  made  with  a  view  to  determining  as 
promptly  as  possible  the  relative  congeniality  of  different  Vinifera 
varieties  to  different  resistant  stocks,  as  well  as  the  relative  rooting 
characteristics  and  adaptability  to  d ifferent  soils  of  the  latter.  Several 
methods  of  grafting  are  under  test  in  a  comparative  way  in  connection 
with  the  same  experiment.  This  work  is  for  the  present  conducted  at 
Washington,  but  will  have  distinct  bearing  on  future  developments  in 
the  work  in  the  South  Atlantic  States  and  on  the  Pacific  coast. 

The  experimental  vineyards  established  in  1899  in  North  Carolina 
and  Florida  are  now  yielding  very  interesting  and  valuable  results. 
In  Florida  the  distinct  superiority  of  stocks  of  the  Rupestris  type  over 
those  of  the  Riparia  type  on  the  sandy  soils  that  are  representative  of 
a  large*  portion  of  the  Stale  has  iK^en  demonstrated.  A  number  of 
Vinifera  varieties  in  the  collection  at  Earleton  are  considered  exceed- 
ingly promising  and  worthy  of  commercial  planting  in  a  small  way  on 
suitable  stocks  in  favorable  locations  in  that  State. 

In  North  Carolina  the  behavior  of  the  vines  is  less  encouraging. 
This  is  probably  ])artially  due  to  the  difficulty  in  securing  skilled  labor 
to  car<»  for  th(^  experimental  vineyard,  but  appears  to  be  chiefly  due 
to  the  less  favcn-able  climatic  conditions  in  that  region  during  the  sea- 
son of  1 901.  Notwithstanding  the  unfavorable  conditions  which  greatly 
lessened  the  output  of  native  grapes  in  that  section,  a  number  of  Vin- 
ifera varieties  on  resistant  stocks  have  made  good  growth  and  have 
borne  good  crops  for  two  jears  past,  indicating  that  tliere  is  still  a 
possibility  of  their  succ(»ssful  culture  in  that  section.  Some  of  them 
have  produced  bett-cr  croi)s  and  Ix^tter  fruit  than  either  the  Niagara  or 
Delaware,  the  leading  ccmimercial  varieties  of  the  region,  and  have 
proved  less  subject,  to  black  rot  than  the  Niagara. 

In  connection  with  tin*  effort  to  <l(?velop  choice  table  grajiee  in  the 
South  a  considerable  nunibcM*  of  cuttings  and  vines  of  different  varie- 
ies  have  l)(»en  distributed  to  individuals  and  experiment  stations. 
Vn  investigation  of  th(^  methods  of  manufacture  of  unfermented 
rrape  juice,  its  use,  its  effects  on  the  human  sj^stem,  and  its  impor- 
•luce  as  a  comnu^rcial  product  has  been  instituted.  Rapid  progress 
MIS  r«"*cnlly  bi^en  made  in  this  line  of  manufacture,  and  unferment^ 
.  11U    'lir"    «  no''- 1     "inn^    '^nt  Mrfi(»i<»  of  commerce.     Some  changes 
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in  the  methods  of  manufacture  appear  to  be  necessary  to  insure  a 
aniformly  wholesome  and  reliable  article.  A  bulletin  on  this  subject 
lias  been  prepared  by  Mr.  Husmann,  in  which  the  methods  of  manu- 
facture and  care  are  briefly  described  and  the  more  important  steps 
Decessary  to  insure  good  results  are  pointed  out. 

An  experiment  in  the  pot  culture  of  Vinifera  grapes  under  glass, 
both  on  their  own  roots  and  on  resistant  stocks,  has  been  inaugurated 
in  cooperation  with  the  Horticulturist  of  the  Bureau. 

FRUIT  DISTRICT  INVESTIGATIONS. 

The  details  of  this  work  are  in  charge  of  Mr.  H.  P.  Gould,  assistant 
pomologlst.  The  purpose  of  this  investigation  is  to  det.ermine  as 
accurately  as  possible  the  relative  adaptability  of  commercial  varie- 
ties of  fruits  to  the  important  fruit-producing  regions  of  the  country. 
The  work  is  being  prosecuted  through  correspondence,  field  inspec- 
tion, and  various  lines  of  cooperative  work  with  growers.  Arrange- 
ments have  been  made  with  more  than  700  fruit  growers,  located  in 
different  sections  of  the  United  States  and  British  America,  by  which 
the  blossoming,  vernation,  and  ripening  dates  of  the  important  varie- 
ties of  apples  and  i)eaches  in  the  several  localities  are  being  recorded. 
These  cooperative  observers  are  also  making  definite  reports  on  the 
imix)rtant  points  of  elevation,  slope,  character  of  soil,  etc.,  where  the 
trees  are  located,  and  it  is  anticipated  that  through  this  agency  ver}'^ 
valuable  data  can  be  assembled  for  comparison  and  correlation  at  the 
close  of  the  season. 

During  the  autumn  of  1901  a  careful  orchard-to-orchard  survey  was 
made  of  an  area  in  the  Piedmont  and  mountain  regions  of  Virginia 
from  the  Staunton  to  the  James  rivers,  with  a  view  to  determining  the 
orchard  conditions  there.  A  considerable  portion  of  the  area  selected 
bad  been  mapped  by  the  Bureau  of  Soils  earlier  in  the  season,  and 
careful  comparative  notes  were  kept  on  the  relative  behavior  of  va- 
rieties on  different  soils.  It  is  intended  to  extend  this  work  as  rap- 
idly as  possible  northward  and  southward  from  the  area  selected, 
which  was  mainly  in  Bedford  County,  Va.,  with  a  view  to  accurately 

apping  the  areas  found  especially  adapted  to  the  culture  of  the 
Apple  and  the  peach.  The  region  visited  last  year  will  be  revisited 
loring  the  present  season,  in  order  to  verify  or  correct  the  original 
3b8ervation8. 

As  the  soil  conditions,  elevation,  and  exposure  are  important  fac- 
tors in  determining  the  relative  adaptability  of  varieties  to  locations, 
the  soil  maps  of  the  Bureau  of  Soils  and  tlie  contour  maps  of  the 
United  States  Geological  Survey,  as  well  as  the  climatic  records  of 
the  Weather  Bureau,  are  found  of  particular  value  in  this  connection. 
Phis  work  is  believed  to  be  of  distinct  and  far-reaching  importance, 
Eis  it  is  likely  to  exert  a  profound  influence  upon  the  commercial 
planting  of  the  f  utui-e.  It  is  therefore  desired  to  extend  it  as  rapidly 
as  possible  to  other  important  fruit-growing  sections,  and  to  place  the 
results  of  the  investigations  in  the  hands  of  the  public  at  the  earliest 
possible  date. 

The  phenological  work  above  referred  to  is  also  of  distinct  impor- 
tance, as  the  relative  dates  of  blossoming  and  ripening,  taken  in  con- 
Dection  with  the  dates  of  last  killing  frosts  in  spring  and  the  first 
hard  frosts  in  fall,  frequently  detennine  the  adaptability  of  a  variety 
fco  a  particular  site  or  section.  It  is  realized  that  work  of  this  charac- 
ter most  extend  over  a  considerable  period  of  years  to  make  safe  con- 
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elusions  ix)88ible,  but  it  is  believed  that  by  personal  conference  with 
intelligent  grower  and  by  examination  of  the  trees  already  in 
orchards  valuable  time  can  be  save<l  and  reasonably  safe  conclusioM 
outlined  much  earlier  than  would  otherwise  be  possible. 

One  of  the  most  important  features  of  the  work  of  the  past  season 
was  the  discovery  that  a  very  large  number  of  standard  varieties  of 
apples  in  the  section  which  was  investigated  are  grown  under  incor- 
rect names.  There  can  be  no  reasonable  doubt  that  the  correction  of 
the  nomenclature  of  these  sorts  through  the  instrumentality  of  field 
workers  and  specimens  submitted  to  the  Pomologist  f or  identification 
will  result  in  distinct  benefit  to  the  fruit  growers  of  that  region. 

The  orchards  of  suitably  located  experiment  stations  are  being 
drawn  upon  to  as  large  an  extent  as  possible,  both  for  phonologic^ 
data  and  for  records  of  experience  with  varieties.  The  private 
varietal  collections  of  large  commercial  growers  are  also  being  utilized 
in  this  way  in  several  States. 

CURRENT  WORK. 

Work  for  the  current  year  is  proceeding  somewhat  closely  along 
lines  followed  during  the  year  just  past.     A  larger  appropriation  has 
made  i)os8ible  an  extension  of  several  lines,  though  the  number  of 
problems  demanding  early  attention  is  so  great  that  the  funds  pro- 
vided are  found  insufficient.     The  general  routine  work  of  the  office 
may  be  expected  to  show  a  steady  and  rapid  increase,  as  the  several 
lines  of  field  investigation  bring  a  larger  number  of  fruit  growers  into 
touch  with  the  Department  in  each  successive  j'^ear.     The  fruit  mar- 
keting and  storage  work  will  be  pushed  to  the  fullest  possible  extent 
with  the  means  available.     The  principal  experimental  export  work 
contemplated  for  the  year  deals  with  sum  mer  and  winter  apples  and  with 
peacli(\s,  summer  and  late  fall  pears,  pineapples,  and  cranberries,  among 
fruits;  and  sweet  potatoes  and  winter  squashes,  among  vegetables. 
The  primary  objects  sought  to  be  determined  in  these  shipments  are: 

(1)  The  practicability  of  delivering  these  products  in  foreign  mar- 
kets in  sound  condition. 

(2^  The  probable  demand  for  them  in  those  markets. 

(3)  The  prices  obtainable  and  the  relative  cost  of  packing  and 
transporting  the  products. 

Single  shipments  of  a  particular  fruit  are,  of  course,  insufficient  to 
base  conclusions  upon,  and  repeated  shipments  of  each  fruit  t<ested 
are  being  planned  in  cooperation  ^lith  growers  and  dealers.  Studies 
of  the  practicability  of  exporting  fruit  that  has  been  held  for  a  con- 
siderable period  in  refrigerated  storage  will  also  be  made. 

In  fruit  storage  a  number  of  interesting  and  very  important  prob- 
lems are  under  investigation.     One  of  these  relates  to  the  control  of 
barrel  scald  in  apples  through  proper  methods  of  picking,  packing, 
forwarding,  and  storage.     Anotlier  relates  to  the  relative  storage 
durability  of  apples  grown  on  young  as  compared  with  old  trees, 
sprayed  with   unspraycid  trees,  cultivated  with  uncultivated  soils. 
Other  problems  relate  to  the  storage  durability  of  pears  and  i)eache8 
and  the  best  methods  of  picking,  packing,  and  forwarding  these 
fruits  U)  storage,  as  well  as  the  question  of  the  best  temperatures  in 
-vhich  to  store  them.    The  various  interests  involved,  including  the 
ruit  growers,  transportation  companies,   and  warehousemen,   are 
cooperating  with  the  Department  in  a  gratifying  way,  and  important 
-od  ^ri^^uihl«  ?-^nits  are  anticipated  from  this  line  of  work.     The 
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iticnltaral  investigations  planned  for  the  future  comprise  the  main- 
mance  of  the  existing  stations  and  experimental  plots,  together  with 
thorough  investigation  of  the  native  grape  production  in  the 
oQthem  States,  and  a  preliminary  survey  of  the  important  commer- 
ial  grape  sections  of  the  Pacific  coast.  The  fruit  district  investi- 
ations  vrill  be  extended  to  cover  a  larger  area,  and  it  is  expected 
lat  in  addition  to  the  work  now  under  way  in  the  Allegheny  Moun- 
lin  region  work  will  be  begun  in  the  Ozark  region  of  Missouri  and 
rkansas. 

HOBTICULTUBAL  DTYESTIOATIOKS. 
GARDENS  AND  GROUNDS. 

This  w^ork  is  in  charge  of  Prof.  L.  C.  Corbett,  the  Horticulturist  of 
lie  Bureau,  who  submits  the  accompanying  statement  of  results  accom- 
dished  during  the  year: 

The  area  occupied  by  the  gardens  and  grounds  of  the  Department 
\t  Agriculture  comprises  nearly  33  acres.  A  large  portion  of  this 
eserve  is  park  area,  planted  for  the  most  part  with  native  ornamental 
md  economic  trees  and  shrubs,  arranged  in  groups  according  to  their 
)oianical  affinities  as  well  as  to  conform  to  the  principles  of  landscape 
^rdening.  The  care  and  maintenance  of  a  park  area  of  this  extent 
■equires  careful  judgment  and  skill  on  the  part  of  the  superintendent 
IS  well  as  the  labor  of  a  considerable  force  of  workmen. 

LAWNS. 

The  maintenance  and  reconstruction  of  lawns  on  areas  either  fully 
exposed  to  the  sun  or  those  densely  shaded  by  overhanging  bi^anches 

A  problem  of  interest  to  every  i>lace  holder  as  well  as  park  superin- 
A  nt.  Because  of  the  exceptional  soil  conditions  of  the  District  of 
Columbia  the  maintenance  of  a  creditable  lawn  is  I'ondered  difficult, 
[n  order,  therefore,  to  throw  some  light  upon  this  problem,  different 
methods  of  preparing  the  soil  and  of  sowing  the  seed,  as  well  as  the 
rime  of  seed  sowing,  are  being  tested  on  the  grounds.  In  this  connec- 
:ion,  the  vital  i)oints  of  time  and  manner  of  applying  water  to  the  lawns 

e  receiving  attention. 

ECONOMIC  PLANTS  UNDER  GLASS. 

In  addition  to  the  outdoor  plantation  of  trees  and  shrubs,  a  large 
?ollection  of  tropical  and  subtropical  plants  is  maintained  under  glass. 
fVs  opix)rtunity  and  means  will  permit,  it  will  be  the  aim  to  bring 
together  in  this  collection  all  the  economic  plants  of  the  dependencies 
jf  this  country,  as  well  as  from  various  horticultural  regions  of  the 
United  States. 

FOREIGN   GRAPES. 

In  addition  to  the  general  collection  of  economic  plants  above 
referred  to,  a  house  26  by  136  feet  in  extent  is  devoted  to  foreign 
grapes,  representing  among  its  varieties  some  of  the  best  wine,  des- 
iert,  and  raisin  grapes  of  Europe.     This  collection,  although  a  valu- 

le  one,  contains  many  sorts  which  during  late  years  have  been 
supplanted  by  more  valuable  new  ones,  and  it  is  proposed  to  modify 
^e  present  collection  by  eliminating  some  of  the  less  valuable  and 
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substituting  therefor  the  newer  and  more  desirable  sorts  not  only  for 
the  purpose  of  showing  the  l)est  that  P^urope  has  to  offer,  but  in  order 
that  we  may  test  them  under  house*  conditions  in  the  United  Stat4»8. 
The  oolleetion  will  be  modified  in  another  imjiortant  feature  by  graft- 
ing a  large  number  of  new  sorts  on  the  vines  already  establiished, 
the  object  l)eing  to  test  the  various  methods  of  top  grafting  the  grape 
and  at  the  same  time  double  or  treble  the  existing  variety  collection 
without  extending  the  area. 

The  problem  of  growing  grapes  in  pots,  as  a  catch  crop  for  houses 
devoted  to  the  forcing  of  flowers  and  vegetables  during  the  winter 
season,  is  now  receiving  attention. 

TkOPICAL   FRUITS. 

In  addition  to  the  grap(»ry,  there  is  upon  the  grounds  a  house,  24  by 
101  feet  in  extent,  devoted  to  the  growth  of  subtropical  tree  fruits.  In 
this  collection  are  a  number  of  sorts  of  oranges,  the  most  noteworthy 
among  which  is  a  Uahia  or  Washington  navel  tree,  one  of  the  original 
importations  upon  which  the  whole  citrus  industry  of  California  has 
been  built  up.  The  collection  also  contains  lemons,  grape  fruit  or 
shaddocks,  and  mandarin  and  tangerine  oranges  from  Japan.  There 
are  also  two  bearing  guava  plants,  one  bearing  loquat  and  a  large  col- 
lection of  the  choic(*st  foreign  varieties  of  this  fruit  brought  in  through 
the  office  of  Seed  and  Plant  Introduction. 

ROSES. 

Another  house,  24  by  101  feet,  is  now  given  up  to  the  culture  of 
roses.     The  work  hen^  consists  of  a  study  of  the  best  methods  of  prop- 
agating the  rose.     This  involves  a  test  of  the  comparative  merits  of 
flowering  and  blind  wood,  as  well  as  a  study  of  the  best  character  of 
wood  of  each  sort,  the  best  season  of  the  year  for  making  cuttings 
for  continuous  bloom,  as  well  as  an  investigation  of  the  comparative 
merits  of  various  devices  and  mediums  in  which  to  strike  the  cuttings. 
The  value  of  crown  and  root-grafted  roses  is  also  made  a  part  of  this 
study.     As  an  incident  to  the  rose  work,  the  development  of  new 
forms  is  constantly  under  way. 

CARNATIONS. 

Witli  this  valuable  commercial  plant  the  work  is  being  pushed  along 
on  mucli  tlic  sann*  plan  above  outlined  for  the  rose.  New  methods  of 
culture  wliich  shall  secure  earlier,  larger,  and  nun'e  abundant  bloom 
for  a  given  area  are  being  tested.  The  results  indicate  that  much  less 
loss  from  disease  will  follow  than  when  ordinary  field  culture  is  prac- 
tic(Ml.  A  more  extended  test  of  the  plan  under  varying  conditions  is 
contemplated  before  it  is  recommended  for  commercial  concerns.  For 
the  amateur,  however,  it  will  prove  far  superior  to  the  ordinary  plan 
now  in  vogue.  As  a  side  issue  to  the  cultural  work,  new  seedling  Hortn 
are  constantly  lnMug  developed,  with  the  hope  of  securing  something 
which  shall  be  superior  to  the  soils  now  in  general  cultivation.  The 
importance  of  the  work  along  floricultural  lines  is  shown  by  the  com- 
mercial returns.  Cut  flowers  wholesaled  in  the  city  of  New  York 
alone  during  VM)l  amounted  in  value  to  ^2,750,000,  and  it  is  safe  to 
say  that  one-half  of  this  sum  was  expended  for  roses  and  carnations. 
The  value  of  these  crops  would  justify  the  expenditure  of  an  amount 
greater  than  Ls  annually  s(»t  apai't  for  the  entire  maintenance  of  the 
Kxperiment^il  Gardens  and  Orounds. 
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EASTER  LILIES. 

It  is  estimated  that  about  $250,000  are  annually  expended  in  the 
mrchase  and  forcing  of  the  Easter  or  Bermuda  lily.  Yet  growers 
iomplain  that  there  is  no  profit  in  the  business,  due  mainly  to  the 
allure  of  the  bulbs  to  produce  satisfactory  bloom.  As  high  as  40  per 
«nt  loss  has  been  reported,  while  20  per  cent  is  about  the  average. 
STotwithstanding  these  heavy  losses,  the  demand  for  the  lily  forces  the 
growers  into  cultivating  it  in  order  to  hold  their  trade,  even  though 
hib  branch  of  the  business  is  carried  on  at  an  actual  loss.  The  work 
Brhich  the  Department  now  has  under  way  bids  fair  to  solve  this  diffi- 
jnlty.  If  success  is  ultimately  attained,  this  hazardous  branch  of  the 
Qorist's  business  will  be  made  remunerative,  and  lily  forcing  as  an 
industry  will  grow  in  proportion  to  the  increment  of  profit  which  can 
be  shown. 

VIOLETS. 

As  a  result  of  the  demand  for  the  violet  and  the  price  which  it  com- 
mands in  the  market,  nearly  every  person  interested  in  a  general  sup- 
ply of  cut  flowers  grows  or  attempts  to  grow  violets,  while  many  others 
make  violet  culture  their  specialty  and  main  dependence.  In  conse- 
i^uence  of  the  many  failures  which  are  annually  reported  in  this  line, 
the  work  of  the  Experimental  Gardens  and  Grounds  has  been  extended 
to  include  a  test  of  the  methods  of  culture  and  varieties  of  violets  best 
suited  for  commercial  growing.  As  a  beginning  in  this  direction  two 
houses  have  been  erected  and  so  arranged  that  the  various  conditions 
3f  soil,  heat,  and  moisture  demanded  by  the  violet  can  be  studied.  A 
irariety  collection,  comprising  all  of  the  commercial  sorts  of  both  the 
Qnited  States  and  Europe,  has  been  brought  together  for  the  purpose 
yf  determining  their  fitness  for  commercial  work  and  their  value  as 
[Mirent  stock  for  new  varieties. 

The  work  along  floricultural  lines  will  be  broadened  and  developed 
fts  rapidly  as  the  means  of  the  office  will  permit.  This  line  of  endeavor, 
srhile  a  decided  departure  from  the  former  work  of  experimental  gar- 
iens  and  grounds,  is  justified  by  the  enormous  outlay  of  capital 
involved  in  the  growth  and  forcing  of  flowers,  and  also  from  the  fact 
ihat  the  business  is  general,  scattered  through  every  State  and  Terri- 
X)ry  of  the  Union,  though  there  is  scarcely  enough  in  any  one  State  to 
justify  any  considerable  outlay  for  such  work  by  the  State  experiment 
itations.  The  problems  and  difficulties  of  the  florist,  if  they  are  to 
3e  solved,  must  be  taken  up  and  worked  out  at  the  experimental 
^rdens. 

COOPERATIVE  WORK. 

The  plan  of  cooperation  outlined  in  the  report  of  the  Experimental 
jrardens  and  Grounds  for  the  year  ended  June  30,  1901,  is  being  ear- 
•ied  out  as  rapidly  and  fully  as  the  work  of  the  Department  demands 

id  the  facilities  will  permit. 

GRASS  GARDENS. 

An  area  upon  the  grounds  has  for  several  years  been  set  apart  for 
ihe  use  of  the  Agrostologist.  The  use  to  which  the  area  has  been 
ievoted  is  that  of  growing  various  meadow  and  pasture  grasses, 
x)gether  with  a  limited  number  of  the  more  important  forage  crops. 
Upon  another  area  there  has  been  planted  in  an  attractive  manner  a 
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border  of  the  various  ornamental  grasses,  whicli  serve  well  to  illus- 
trate the  value  of  these  plants  for  decorative  purposes.  ITiese  two 
plantations  form  educational  exhibits  of  more  than  ordinarjMnterest. 

PLANT   INFIRMARY. 

Ill  order  to  facilitat*^  the  work  of  vegetable  pathology,  one  of  the 
plant  houses  of  the  range  upon  the  grounds  is  devoted  to  plants  grovn 
for  the  purpose  of  studying  the  diseases  which  affect  them,  as  well  as 
the  i)hysiologi(*al  influence  of  these  diseases  upon  the  health,  vigor, 
and  fruitfulness  of  the  host  plant.  For  want  of  a  better  tenn  this 
house  has  been  designated  the  infirmaiy. 

SEED   AND    PLANT  INTRODUCTION. 

Annually  a  large  variety  of  plants  of  value  are  brought  to  the  prop- 
agating houses  of  Gardens  and  Grounds  through  the  activity  of  the 
office  of  Seed  and  Plant  Introduction.  Usually  these  plants,  seeds, 
and  cuttings  are  sent  in  small  quantity — sometimes  a  single  scion  or 
cutting  forms  the  only  starting  point — and  as  these  are  too  frequently 
in  poor  condition  after  a  journey  perhaps  extending  halfway  around 
the  world,  it  requires  the  utmost  care,  skill,  and  judgment  to  insure 
the  growth  of  such  material.  Mr.  George  W.  Oliver,  the  expert  in 
charge  of  this  branch,  has  been  exceptionally  successful  with  this 
material,  and  a  gi*eat  majority  of  the  importations  liave  been  preserved 
and  increased.  Among  the  more  noteworthy  impoi*tations  of  the  year 
are  a  large  and  choice  collection  of  loquats  from  northern  Africa. 
Several  hundred  plants  have  already  been  secured  from  this  stock, 
and  the  woi-k  is  still  in  pi-ogress.  These  sorts  are  said  to  be  much 
su])erior  to  tlios<^  now  cultivated  in  the  United  States.  If  the  varie- 
ties prov<'  equal  to  tlie  claim  made  for  them  by  our  foreign  agenU, 
the  hxjuat  industry,  which  is  already  of  decided  economicimportADce, 
will  l)e  entirely  revolutionized  and  made  much  more  remunerative. 

The*  question  of  the  best  method  of  propagating  these  foreign  fruits 
is  one  of  great  importance,  for  the  commercial  success  of  an  industry 
frequently  hinges  on  this  point.  Up  to  the  present  time  the  difficul- 
ties connected  with  the  successful  propagation  of  the  more  desirable 
sorts  of  the  mango  have  defeated  the  successful  commercial  cultivA' 
tion  of  this  fruit  in  America.  Our  work  with  this  plant  leads  uslo 
believe  that  the  difticulty  has  in  great  part  been  overcome  and  that 
desirable  soHs  will  soon  replace  the  indifferent  seedlings. 

In  addition  to  the  loquats  above  mentioned  extensive  additions  have 
been  made  to  the  collection  of  foreign  grapes,  figs,  and  citrus  fruits, 
over  50  varic^ties  of  the  latter  having  been  successfully  propagated 
and  distributed  during  the  year. 

The  candle  nut  {Alenrifes  triloba)  has  been  grown  and  distributed 
in  thos(»  i^ortions  of  the  United  States  and  the  Hawaiian  Islands  con- 
sidered l>est  suited  to  its  development.  If  a  success,  this  will  add 
another  nut  of  (x^onomic  value  to  our  already  long  list. 

The  carob,  or  St.  John's  bread,  one  of  the  drought-resisting  trees  of 
the  Orient,  has  been  snc(*essfully  propagated  in  large  numbers,  about 
10,000  young  seedlings  having  been  grown.  It  is  believed  that  this 
'  ree  will  prove  of  special  value  as  a  shade  and  ornamental  tree  through- 
jut  the  dry  regions  of  the  Southwest,  particularly  through  southern 
'-^lifornia,  Arizona,  and  New  Mexico. 

The  jack  fruit  {Arfocarpus  integnfdlia)  has  been  projMigated  and 
^tiM«a/»Tninrtf^''   1?  -^oi^^heni  Florida,  southern  Texas,  and  southern  Cali- 
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Tiile  this  species  is  said  to  produce  a  fruit  less  palatable 
»read  fruit  (A.  incisa),  the  seeds  when  roasted  have  the 
lestnnts. 

PLANTS  PROPAGATED,  DISTRIBUTED,  ETC. 

he  year  there  has  been  a  very  great  increase  in  the  number 
propagated  and  distributed  by  the  Gardens  and  Grounds. 
ing  shows  the  character  and  magnitude  of  this  branch  of 


•AQATKD    DURING    THE    SEASON    OF  1901    AND    1902    FOR   USE    ON    THE 
GROUNDS  AND  FOR  DISTRIBUTION. 
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Grapes  (foreign) 
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Marigold 
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Pansy 

Phlox 

Pyrethrum 

Roses 

Ricinus 
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ANNUAI^  FLOWERINC*   PLANTS  ON   GROUNDS. 


780 

85 
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1,020 
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218 
100 
100 
232 
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Cosmos .- 270 

Heliotrope 187 

Mignonette 547 

Marigold 250 

Pansy. 1,400 

Phlox 325 

Poppy -  -  250 

Petunia 72 

Swainsonia .  293 


Total 
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BEDDIN<i    PLANTS   ON    GROUNDS. 


i 2,740 
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-     2.300 


;50  '   Salvia . 

432      Amaranthns 
Centaurea . 

Cineraria 

Sedum 

50      Verbena 
1.200 


650 
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375 
756 
634 
934 
300 


Total 12,748 
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DISTRIBUTION   OP  PLANTS,   BULBS,  ETC. 

During  the  year  the  customary  distribution  of  plants  has  been 
maintained,  the  records  showing  that  the  following  sorts,  to  the  num- 
ber indicated,  have  been  distributed: 

Bedding  plante  ..-. .- --.  9.708 

Btdbs: 

Congressional  distribution 118,874 

Miscellaneous  distribution 25,580 

Camphor  plants ^ 

Chrysanthemums  .   ...   .       . 98 

atrus  trifoliata 3,909 

Coffee --        -        - --       :.-- .--  16 

Dracaena . 88 

Ferns -  - -   -     - .   . - 173 

Figcuttings 3,150 

Grapevines: 

Congressional  distribution 14,990 

Miscellaneous  distribution  _ -_ 1,085 

Greenhouse  plants _ 881 

Olive  plants 568 

Palms ---   .     --- 556 

Privet  cuttings 4,850 

Roses -  - - 806 

Rubber  plants .     ...   . . 581 

Shrubs --. - - 1,880 

Strawberry  plants: 

Congressional  distribution 58,780 

Miscellaneous  distribution 8,648 

Tea  plants .-.. 4,018 

Trees: 

Congressional  distribution _ 22,319 

Miscellaneous  distribution 1,886 

Vines _ 256 

Miscellaneous  plants . .    8.582 

Total .       .-    255,102 

PLANS   FOR  FUTURE   WORK. 

Every  effort  will  be  made  to  render  the  £xi>erimental  Gardens  and 
Grounds  an  aid  to  horticulturists  of  all  classes.  The  floricultural 
work  with  lilies,  roses,  carnations,  and  violets  now  under  way  will  be 
continued  until  decided  results  have  been  secured.  New  work,  look- 
ing to  the  betterment  of  the  florist's  conditions,  will  be  taken  up  as 
rapidly  as  space  and  force  will  permit. 

Improved  methods  of  propagating  plants,  particularly  those  which 
are  difficult  and  uncertain,  will  be  continuallj'^  under  way.     A  plan 
to  establish  and  maintain  a  garden  in  which  wild  plants  XK)sse88ing 
merit  or  value,  either  for  ornamental,  medicinal,  or  other  economic 
purposes,  has  been  evolved  and  will  be  put  into  operation  during  the 
current  year.     Prof.  Charles  F.  Wheeler,  of  the  Michigan  Agricul- 
tural College,  has  been  placed  in  charge  of  this  novel  feature  of  the 
development  of  the  grounds.     His  attainments  along  this  line  assure 
a  speedy  and  valuable  development  of  the  idea.     The  wild  garden 
will  serve  not  only  to  illustrate  the  value  of  our  native  plants  for 
^.ultural  purposes,  but  they  will  be  so  grouped  as  to  illustrate  their 
/alue  for  land8cai)e  effect.     An  important  feature  of  the  work  will 
'^e  to  determine  the  methods  of  propagating  and  cultivating  these 
ild  plants,  in  order  that  success  may  follow  their  introduction  into 
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n^pe  investigations  now  under  way  will  be  continued  and 
extended. 

yst-em  of  heating  the  greenhouses  ni)on  the  grounds  will  be 
i  from  the  old  plan  of  hot  water  in  closed  circuits  and  a  boiler 
1  house,  to  steam  from  a  central  heating  plant, 
arrangements  of  the  plants  in  the  economic  collection  will  be 
led  so  as  to  be  more  instructive,  and  so  labeled  as  to  present 
visitor  in  brief  and  concise  form  that  feature  for  which  each 
J  si)ecially  valued. 

ASUHOTOK  EXFEBDCEHTAL  7ABM. 

I  a  view  to  making  the  farm  of  the  greatest  value  to  the  entire 
ment,  the  general  management  was  placed  under  Prof.  L.  C. 
b.  The  work  of  the  farm  in  general  and  of  gardens  and  grounds 
tly  related. 

WORK  OF  THE  YEAR. 

area  known  as  Arlington  Experimental  Farm  was  originally  a 
the  estate  now  occupied  by  the  Arlington  National  Cemetery, 
md  lies  on  a  river  beach  between  the  Potomac  River  and  the 
idria  and  Mount  Vernon  turnpike.  The  soil,  while  not  rich,  is 
1  mechanical  condition  and  responds  readily  to  cultivation  and 
ation,  and  is  easily  drained  either  by  surface  drains  or  by  tile, 
contour  is  irregular  and  provides  readily  for  the  removal  of 
water. 

DRAINAGE. 

e  open  ditches  have  been  constructed  which  traverse  the  farm 
>  catch  and  remove  the  water  which  naturally  drains  ujwn  it 
ie  Arlington  National  Cemetery,  and  provide  outlets  for  the 
rains  which  have  been  made  tributary  to  them.  Up  to  the 
b  time  about  one  mile  of  open  ditch  has  been  constructed  and 
three  carloads  of  tile  laid.  The  work  of  underdraining  will  be 
lied  until  the  farm  is  satisfactorily  drained. 

SURVEY. 

ious  to  permanent  planting  the  farm  is  being  surveyed  in  such 
ler  that  permanent  plantations  may  be  made  upon  land  more 
e  to  the  particular  crop  to  be  planted  without  having  interven- 
ices  occupied  by  similar  crops,  and  yet  so  that  the  permanent 
ig  will  conform  to  the  general  plan  or  scheme  of  development 
I  entire  area. 

plan  being  carried  out  is  to  run  driveways  parallel  with  the 

y  of  the  National  Cemetery  at  intervals  of  8  rods,  thus  giving 

.,  which  are  one-twentieth  acre  in  area,  1  rod  of  frontage 

,      driveways.     The  twentieth-acre  plat  is  considered  the  unit 

piat  work. 

ddition  to  this  survey  a  topographic  survey  is  being  made 
shall  note  the  contour  and  the  position  of  the  open  as  well 
tile  drains.  As  soon  as  this  topographic  sui*vey  shall  be  com- 
a  soil  survey  of  the  area  is  contemplated.  It  is  hoped  to  make 
great  detail,  in  order  that  after  the  expiration  of  a  series  of 
he  changes  which  have  been  effected  by  various  plans  of  soil 
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improvement  work  which  are  being  devised  may  be  determined  by 
rei>eating  the  soil  survey. 

If  the  Rothamsted  experimental  area  had  been  carefully  surveyed 
previous  to  inaugurating  the  crop  experiments  which  have  attracted 
so  much  attention,  the  present  condition  of  the  soil,  as  compared  with 
its  condition  before  the  cropping  work  was  begun,  would  show  much 
more  clearly  the  results  of  the  long  test. 

It  is  hoped  by  carrying  out  the  above-mentioned  plan  to  overcome 
this  difficulty  in  our  future  work. 

PREPARATORY  TREATMENT. 

The  Arlington  Farm,  previous  to  its  acquisition  by  the  Department 
of  Agriculture,  had  been  used  for  many  years  as  a  grazing  area  for 
the  horses  and  mules  not  in  service  belonging  to  the  War  Depart- 
ment. In  general  it  was  fairly  well  covered  with  a  bluegrass  sod,  but 
many  shrubs  and  trees  had  grown  up  to  interfere  with  cultivation. 
The  trees  and  shrubs  were  removed  and  the  soil  plowed  and  put  into 
condition  for  the  reception  of  cowpeas  or  buckwheat,  acconiing  to 
the  season  of  the  year  when  the  work  was  completed. 

The  area  sown  to  cowpeas  was  plowed  in  the  fall  and  allowed  to  lie 
fallow  during  the  winter.  Tfie  area  planted  in  buckwheat  was  seeded 
to  rye  by  running  a  disk  harrow  over  the  buckwheat  and  drilling  the 
lye  upon  the  ground  thus  prepared,  without  replowing.  In  the  spring 
of  1902  the  rye  was  turned  under  about  the  time  it  came  in  head  and 
the  ground  sown  with  cowpeas. 

By  this  method  it  is  hoped  to  secure  a  considerable  amount  of 
decomposed  organic  matter,  to  increase  the  water  content  of  the  soil, 
and  to  enhance  its  power  for  holding  the  plant  foods  applied  in  the 
form  of  commercial  fertilizei*s. 

PLAT   WORK. 

About  40  acres  of  land  which  in  1001  was  planted  in  cowpeas  is 
this  3'ear  being  devoted  to  plat  work.  The  plats  have  been  laid  off 
as  above  described  and  are  planted  to  various  crops  according  to  the 
line  of  work  under  way.  Some  4  acres  are  devoted  to  nursery  pur- 
poses, including  seedling  forest  trees,  such  as  oaks,  ash,  maple,  etc; 
fruit  trees,  such  as  apples,  peare,  plums,  cherries,  and  peaches, 
together  with  about  three-fourths  of  an  acre  with  strawberries. 

EXPERIMENTS  WITH  VEGETABLES. 

Experiments  with  t<)matoes,  muskmelons,  watermelons,  and  celery 
have  been  inaugurated  this  season. 

COOPERATIVE   WORK. 

In  cooperation  with  the  ofTice  of  Grass  and  Forage  Plant  Investiga' 
tions  there  is  growing  upon  the  farm  a  large  collection  of  the  annual 
forage  crops,  including  cowpeas,  soy  beans,  millet,  nonsaecharine 
sorghums,  rape,  various  clovers,  alfalfa,  and  vetches,  including  in  all 
100  varieties  of  cowpeas  and  soy  beans. 

PLANT-BREEDING   EXPERIMENTS. 

In  cooperation  with  the  plant-breeding  laboratory  there  are  grow- 
ing upon  the  farm  six  isolated  plats  of  corn  of  different  parentage, 
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>r  the  purpose  of  growing  these  varieties  true  to  type,  as  well  as 
Ofording  opportunity  for  artificial  cross-pollination. 
One  area,  consisting  of  20  acres,  is  devoted  to  a  test  of  the  value  of 
k1  of  a  single  variety  treated  in  various  ways  as  regards  curing. 

PATHOLOGICAL   AND  PHYSIOLOGICAL  INVESTIGATIONS. 

In  connection  with  the  work  of  the  Pathologist  and  Physiologist, 
wo  areas,  about  1  acre  each,  are  devoted  to  a  large  collection  of 
aguminoiis  plants,  including  all  those  which  are  extensively  grown 
or  forage  and  soiling  purjwses  in  the  United  States,  as  well  as  a 
lumber  of  rare  European  and  Oriental  sorts. 

The  purpose  of  this  work  is  to  study  under  field  conditions  the 
)ehavior  and  value  of  various  nitrifying  organisms  suited  to  the  dif- 
ferent crops. 

BOTANICAL   INVESTIGATIONS. 

In  cooperation  with  the  office  of  the  Botanist,  work  has  been  under- 
taken to  determine  the  best  methods  of  propagating  and  cultivating 
he  various  economic  plants  which  are  used  as  a  basis  of  the  drug 
lupply.  This  line  of  work  has  received  comparatively  little  atten- 
ion,  and  practically  nothing  is  known  regarding  the  methods  of  propa- 
lating,  cultivating,  harvesting,  and  curing  these  plants  in  order  to 
ecure  the  best  results  from  them  for  commercial  purposes. 

POMOLOGICAL   INVESTIGATIONS. 

In  cooperation  with  the  office  of  the  Pomologist,  land  is  l)eing  pro- 
•ed  and  trees  grown  for  the  planting  of  extensive  variet}"  orc^haixls, 
riiich  shall  serve  as  a  basis  for  verifying  specimens  submitted  to  the 
Nomologist  for  identification,  as  well  as  a  source  from  which  to  secure 
nthentic  propagating  material  for  di^ribution  to  experiment  sta- 
ions  and  fruit  growei-s.  As  a  step  toward  the  carrying  out  of  this 
»lan  over  200  varieties  of  apples  have  been  grafted  during  the  past 

inter,  and  arrangements  are  being  made  to  bud  as  many  varieties  of 
,ches  during  the  month  of  August. 

\Vhile  some  time  will  be  lost  in  growing  trees  from  root  grafts  or 
rom  buds,  rather  than  buying  them  ready  grown  from  the  nursery- 
nen,  it  is  believed  that  in  the  long  run  time  will  be  saved  by  the 
netliod  adopted,  because  scions  and  bud  wood  will  be  secured  from 
irees  known  to  bear  fruit  true  to  name. 

PLANS  FOR  FUTURE   WORK. 

The  work  of  mapping  the  area  and  of  making  the  soil  survey  pre- 
nously  mentioned  will  be  continued  during  the  current  year.  A  barn 
>f  sufficient  dimensions  to  house  the  stock  and  implements  necessary 
X)  cany  on  the  work  of  the  place  will  be  erected,  and  the  permanent 
planting  of  orchards  for  variety  as  well  as  cultural  purposes  will  be 
Jegun.  It  is  the  aim  in  the  cultural  work  with  orchard  trees  to  study 
ipon  the  broadest  possible  plan  soil  improvement  by  the  use  of 
eguminous  crops  in  the  way  of  cover  crops  or  green  numuring. 

The  questions  of  pruning,  fertilization,  and  spraying  to  (combat 
nsects  and  fungus  diseases,  as  well  as  to  maintain  the  vigor  of  the 
>lants,  will  be  inaugurated  upon  the  cultural  areas. 
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VEGETABLE   WORK. 

Up  to  the  pres(i*nt  time  comparatively  little  attention  haj  been  given 
to  cultural  work  with  vegetables  at  the  Department;  but  now  that  we 
have  sufficient  and  suita])le  land  for  this  work  it  is  proposed  to  devote 
as  much  energy  to  the  study  of  the  best  methods  of  propagating,  cul- 
tivating, and  harvesting  su(*h  crops  as  iK)tatoes,  tomatoes,  x)eas,  beans, 
celery,  sweet  potatoes,  cabbag(s  cauliflower,  etc.,  as  the  appropriation 
to  tlie  farm  will  admit. 

The  location  of  the  exi>erimental  farm,  near  one  of  the  greatest 
centers  for  the  commercial  production  of  the  various  market-garden 
crops,  warrants  us  in  undertaking  this  work  on  a  somewhat  extended 
scale.  Then,  too,  the  difficulties  with  which  the  commercial  growers 
of  these  staple  croi)s  have  to  contend  is  a  further  evidence  of  the 
importance  of  this  work. 

Another  line  of  work  which  we  hope  to  take  up  as  a  demonstration 
exj^eriment  is  the  reclaiming  of  a  large  tract  of  rich  alluvial  bottom 
land,  which  is  now  submerged  at  high  tide,  but  which  is  quite  dry  at 
low  tide.  It  is  i)roposed  to  reconstruct  a  levee  which  formerly  existed, 
and  thus  shut  out  the  tide,  and  to  so  open  drains  that  the  surface  of 
the  ground  shall  bo  easily  and  quickly  cleared  of  water.  PuDiping 
fiRulities  are  to  bo  provided  in  order  to  maintain  the  water  in  the 
ditches  at  projH^r  depth  bolow  the  surface  to  insure  success  with  such 
crops  as  celery,  onions,  cabbage,  etc. 

There  are  thousands  of  acres  of  land  similar  to  that  belonging  to 
Arlington  Farm  along  the  banks  of  Chesapeake  Bay  and  its  tribu- 
tary rivers.  If  it  can  1  )o  demonstrated  that  at  a  small  outlay  these  lands 
can  be  reclaimed  and  made  profitable  when  devote  to  trucking  cropSf 
it  is  believed  that  the  end  will  justifj'^  the  undertaking. 

IRRIGATION. 

Upon  th(*  upland  of  the  farm  it  is  desired  to  establish  a  plant  of 
sufficient  capacity  to  demonstrate  the  efficacy  and  value  of  irrigating 
land  d<»vot<'d  to  fruit  and  garden  purposes  in  a  region  subjected  to 
spring  and  fall  droughts  of  considerable  duration.  This  question 
has  long  been  agitated  by  market  gardeners,  some  of  whom  have  the 
scheme  carried  out.  in  a  good  w^orking  manner;  but  up  to  the  present 
time  this  questicm  has  not  Innm  taken  up  by  the  Federal  Government 
or  by  the  State  (experiment  stations. 

COOPERATIVE   TESTINCi    STATIONS. 

As  soon  as  tho  horticultural  work  of  the  Department  can  be  placed 
upon  a  basis  comparable  with  that  of  tho  other  offices  of  the  Bureau, 
that  is,  so  as  to  permit  of  conducting  investigations  other  than  those 
upon  the  Kx])<»rim(uital  (xardens  and  Grounds  and  at  the  Arlington 
Farm,  a  scmmos  of  cooperative  testing  stations  should  be  establish^  to 
work  in  conjunction  with  tho  above-named  divisions.  In  general, 
arrang(Mn(Mits  can  be  p(M*fo(^tod  with  the  authorities  of  the  several 
Federal  (\\porim(*nt  stations  located  in  tho  various  St^ites,  but  in  such 
'vork  it  is  only  fair,  wIkmi  tho  land  and  o(|uipment  are  supplied,  that 

^o  should    provide    so(m1,   plants,  and    labor  for  carrying  on  such 

"N'cstigations. 
Th*^  need  for  su(?h  testing  stations  becomes  apparent  in  view  of  the 

-«ini:    »f  the  ma<<^  '^^  'innupiH'  b»'^"p^ht  to  this  country  through  the 
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fficc  of  Seed  and  Plant  Introduction.  The  miscellaneons  distribution 
f  this  material  may  result  in  finding  now  and  then  the  proper  local- 
tiy  for  a  particular  plant,  but  in  general  the  labor  and  expense  of 
orting  and  propagating  the  material  will  be  lost  unless  provision 
an  be  made  for  distributing  this  material  to  those  of  the  proposed 
ooperative  test  stations  best  located  for  the  success  of  the  plant  in 
\       ion,  and  then  to  be  under  the  immediate  supervision  of  a  skilled 

!    ^rtment  gardener  who  is  able  to  give  the  plant  such  treatment  as 

li  be  most  likely  to  insure  its  growth.  As  the  matter  now  stands 
le  arrangement  is  not  perfect,  much  valuable  material  being  lost 
Bcaiise  the  persons  receiving  it  know  nothing  of  its  care  and  culture. 

Sucli  cooperative  stations  would  further  the  work  of  studying  the 
laptation  of  horticultural  varieties  of  both  fruits  and  vegetables  to 
le  several  life  zones  of  the  country.  Such  testing  stations  would 
rove  of  immense  value  as  a  guide  to  those  in  charge  of  the  distribu- 
on  of  valuable  seeds,  plants,  bulbs,  etc.,  as  the  sort  best  adapted  to 
re^on  would  be  learned  and  the  distribution  arranged  accordingly. 
lie  geographical  limitations  of  varieties  would  thus  be  determined 
nd  tlie  influence  of  soil  and  climatic  conditions  brought  out. 

Should  the  plantations  at  these  stations  be  extended  to  include 
raits,  the  work  of  the  Pomologist  would  be  placed  ujwn  a  much  more 
atisfactory  basis  than  at  present.     The  changes  in  varieties  induced 
►y  soil  and  climatic  conditions  would  serve  to  prevent  much  of  the 
onfusion  which  results  from  the  remaining  of  old  sorts  modified  by 
environments. 
1  ne   importance  and  desirability  of  such  a  plan  of  cooperation 
>etween  the  Horticulturist  in  Washington  and  an  experimental  station 
ocated  in  each  of  the  leading  fruit-growing,  seed-growing,  and  truck- 
ng  regions  of  the  country  is  obvious,  and  it  is  believed  that  the  hor- 
ticultural interests  of  the  country  can  best  be  served  by  cooperative 
rangements  along  the  lines  and  for  the  purposes  above  mentioned. 

TEA  GBOWIHG. 

The  work  on  the  growing  of  American  tea  has  been  continued  dur- 
ing the  year  at  '*Pinehurst,"  Summerville,  S.  C,  in  cooperation  with 
Dr.  Charles  U.  Shepard.  For  a  number  of  years  Dr.  Shepard  has 
been  devoting  his  entire  time  to  the  problem  of  successful  commercial 
tea  culture  in  this  country,  and  has  carried  on  at  Summerville  an 
interesting  line  of  experiments  which  have  served  to  settle  many 
questions  in  regard  to  this  crop,  heretofore  little  understood.  With 
a  view  to  encouraging  this  industry,  the  Department  undertook 
cooperative  work  with  Dr.  Shepard  a  few  years  ago;  prior  to  that  time 
he  had  borne  all  the  expense  himself.  It  is  now  known,  of  course, 
that  many  of  the  earlier  efforts  in  the  matter  of  planting  and  handling 
tea  were  mistakes,  but  these  could  not  well  have  been  determined 
except  by  actual  experiment.  It  has  been  shown,  for  example,  that, 
so  far  as  conditions  at  Summerville  are  concerned,  the  best  teas  and 
mast  prolific  crops  are  not  grown,  as  was  supposed,  on  the  high  ridges, 
but  are  produced  in  the  low  places  commonly  known  as  the  "pine 
woods  ponds."  There  are  several  of  these  places  on  Dr.  Shepard's 
plantation,  where  the  soil  is  of  a  rich  black  loam,  and  where  the  tea 
makes  excellent  growth  and  gives  a  heavy  yield.  The  plantings  made 
on  the  higher  ground  have  been  more  or  less  injured  every  year  by 
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serious  washing  of  the  soil  and  the  consequent  leaching  out  of  fertil- 
izing elements. 

There  are  now  i)ractically  100  acres  in  the  tea  gardens  at  Summer- 
ville,  the  various  gardens  being  considerably  scattered  in  order  to 
obtain  definite  facts  in  regard  to  the  effects  of  different  soils,  methods 
of  cultivation,  etc.     Much  attention  has  been  given  to  testing  teas 
from  different  regions,  the  object  being  to  determine  the  varieties 
which  give  the  most  satisfactory  results.     Since  the  larger  portion  of 
the  gai*dens  has  come  into  full  bearing  much  detailed  informatioD 
has  been  given  to  work  which  would  determine  the  best  possible 
methods  of  reducing  the  cost  of  production.     Careful  attention  has 
been  paid  to  all  the  details  connected  with  the  picking  of  the  tea, 
pruning,  fertilization,  cultivation,  et€.     By  such  methods  it  has  been 
practical)le  to  essentially  reduce  the  cost  of  the  different  operations 
during  the  past  two  years,  and  of  course  this  will  add  to  the  profits  of 
the  industr3^     In  addition  to  careful  details  which  have  been  followed  . 
in  the  field,  much  attention  has  been  given  to  the  improvement  of 
factory  methods  with  a  view  to  the  production  of  a  better  article. 
New  machinery  has  from  time  to  time  been  added,  with  the  result  that 
the  increased  yield  has  been  handled  quite  satisfactorily.     By  means 
of  apparatus,  devised  for  the  most  part  by  Dr.  Shepard  himself,  green 
teas  of  good  quality"  are  now  l)eing  made.     It  has  been  found  practi- 
cable also  during  the  past  year  to  materially  improve  the  finish  of  the 
tea  through  knowledge  gained  in  connection  with  the  handling  of  the 
product.     With  a  view  to  obtaining  some  information  that  would  be 
of  value  in  connection  with  the  handling  of  tea,  some  special  studies 
on  fermentation  were  made  during  the  year.     This  work  was  carried 
on  by  Dr.  Rodney  H.  True,  and  some  interesting  results  were  obtained. 
It  is  too  early  yet  to  make  any  definite  announcements  in  regard  to  • 
what  has  been  accoinplislied  in  this  direction,  but  the  results  were  of 
such  a  nature  as  to  give  promise  of  much  encouragement  for  the  future. 

From  the  outlook  at  the  present  time  the  yield  of  dried  tea  from  the 
Summerville  gardens  will  amount  to  about  0,000  pounds  for  the  year. 
This  is  about  double  the  yield  of  the  preceding  year,  and  shows  that 
the  gardens  are  rapidly  coming  into  bearing,  and  that  with  no  set- 
backs the  yield  will  steadily  increase  for  another  year  or  two.     Owing 
to  the  encouraging  outlook  at  Summerville,  a  tea  plantation  has  been 
started  by  private  individuals  near  Charleston,  on  lands  formerly 
used  for  the  growing  of  rice.     The  experiments  at  Summerville  have 
shown  conclusively  that  the  tea  plant  would,  in  all  likelihood,  succeed 
on  such  soil,  especially  as  water  for  irrigation  purposes  is  readily 
available.     The  great  advantages  to  be  found  here  lie  in  the  fact  that 
no  expense  is  involved  in  the  matter  of  removing  heavy  timber.     At 
Summerville,  when  the  earlier  gardens  were  put  out,  the  expense  of 
clearing  the  grounds  was  from  $300  to  $400  per  acre,  making  the  cost 
for  all  preparation  exceedingly  heavy.     About  250  acres  have  been 
put  out  on  the  Charleston  plantation,  and  more  will  be  planted  as 
rapidly  as  the  plants  are  available. 

One  rather  serious  drawback  to  the  extension  of  the  tea  gardens  is 
the  difficulty  of  obtaining,  without  very  heavy  exi)ense,  proper  tea 
seed.  Tea  seed  at  the  present  time  costs  from  $40  to  $50  a  bushel, 
and  it  must  nearl}^  all  l)e  imported.  Some  of  the  best  and  strongest 
tea  plants  have  l)een  grown  from  tea  seed  produced  in  this  country, 
^ut  of  course  the  production  of  such  seed  is  limited,  owing  to  the  fact 
hat  «Aed-bef*^^inff  "plants  a^^  scarce 
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FUTURE  PLANS  FOR  TEA  WORK. 

Owing  to  slightly  increased  appropriations,  plans  have  been  made 
>r  extending  the  tea  work  into  other  parts  of  the  South.  The  work 
;  Summerville  will  be  continued  and  the  main  lines  undertaken  will 
d  for  the  purpose  of  obtaining  additional  information  in  regard  to 
le  improvement  of  the  product  by  factory  methods,  the  chemical  and 
hysiological  study  of  the  leaf  during  various  operations  involved, 
nd  the  testing  of  such  machinery  as  it  is  believed  may  prove  of 
dvantage  in  facilitating  the  work  and  giving  a  better  finish  to  the 
•rod'uet.  Plans  have  also  been  made  for  some  work  at  Summerville 
0  determine  the  practicability  of  growing  tea  from  cuttings.  Practi- 
ally  all  the  plantations  are  now  from  seed,  and  little  or  no  attempt 
las  been  made  to  increase  the  forms  which  have  given  the  highest 
grades  of  tea  and  the  best  yields.  With  a  view  to  encouraging  the 
prowth  of  this  crop  in  other  parts  of  the  South,  plans  have  been  made 
or  establishing  a  tea  garden  either  in  Texas  or  Louisiana,  preferably 
■he  former  State,  if  suitable  conditions  in  the  matter  of  labor,  soil,  and 
*ainfall  can  be  secured.  The  primary  object  of  this  work  will  be  to 
iemonstrate  the  practicability  of  commercially  growing  tea.  With 
,he  funds  available  it  is  hoped  to  secure,  through  cooperation  with 
^tate  authorities,  a  tract  of  land  which  will  enable  the  Department  to 
^tablish  gardens  to  the  extent  of  about  100  acres;  50  acres  will  be 
>ut  out  at  once,  and  increased  from  time  to  time  as  the  work  pro- 
p^^esses.  The  point  of  location  has  not  yet  been  determined  ujwn,  as 
t  is  important  to  secure  a  combination  of  factors,  and  this  can  only 
)e  done  through  a  careful  field  investigation.  This  work  is  now  under 
iray,  and  as  soon  as  a  location  is  determined  upon  and  the  proper 
cooperation  is  secured  the  gardens  will  be  established.  It  will  be  two 
rears,  possibly  longer,  before  the  necessity  for  factory  work  will  arise. 
n  the  mean  time  the  details  of  the  gardens  will  be  looked  after  by 
m  exx)ert  who  has  had  special  training  in  tea  growing,  and  it  is  hoped 
sufficient  aid  for  the  ordinary  labor  connected  with  the  work  may  be 
lecored  through  cooperation  with  interested  private  individuals. 

Whether  or  not  tea  growing  in  this  countrj'^  can  be  made  a  commer- 
cial success  will  depend,  in  large  measure,  on  most  rigid  attention 
o  details  connected  with  every  phase  of  field  and  factory  work.  It 
8  not  expected  that  any  large  profits  can  be  made  from  this  industry, 
mt  it  is  believed  that  by  proper  and  judicious  management  suf&cient 
>rofit  will  result  to  encourage  the  planting  of  the  crop  in  many  parts 
►f  the  South.     The  primary  object  in  all  such  work  is  not  so  much  to 

cure  large  profits  as  to  point  out  the  feasibility  of  diversifying  crops, 
>tter  which  needs  special  attention  on  the  part  of  those  who  have 

leu      customed  to  depend  largely  on  one  staple. 

OOHOSESnOHAL  8ESD  DISTEIBUTIOH  AHD  FOBEIGH   SEED  AND  PLAHT 

UfTEODUCTIOH. 

CONGRESSIONAL  SEED  DISTRIBUTION. 

The  plans  set  forth  in  the  last  report  of  this  Bureau  outlining  the 
>rop(M9ed  changes  in  the  methods  of  handling  the  Congressional  dis- 
ribution  of  seeds  and  plants  were  put  into  operation  with  beneficial 
esults.  Notwithstanding  the  fact  that  the  appropriation  for  seed  was 
learly  doubled,  the  increased  work  was  handled  without  serious  delaj^ 
>r  loss  of  time.  The  statement  on  the  next  page  shows  the  seeds 
eceived,  tested  for  vitality  and  purity,  packeted,  and  mailed. 
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Miscellaneous  vegetable  seed packets..  87,299,816 

Miscellaneous  flower  seed do 1,888.000 

Tobacco  seed .-. do.:..  100,000 

Cottonseed 1 -peck packages ..  '      10,000 

Sugar-beet  seed _ 2-pound  packages. .  6,500 

Sorghum  seed 2-quart  packages..  9,127 

Alfalfa  seed 2-quart  packages..  1,800 

Alsike  clover  seed 1-quart  packages..  7,0(J2 

Crimson  clover  seed 3-quart  packages..  9,750 

Velvet  bean  seed  _ 2-quart  packf^es..  4,312 

Kafir  corn  seed .2-quart  packages..  8,6» 

Brome  grass  seed 2-quart  packages..  1,500 

Lawn  grass  seed i-pound  packages. .  80,000 

Miscellaneous  seed,  estimated packets. .  50,000 

Total  packets  and  i)ackages 88,890,992 

The  details  of  the  work  connected  with  the  distribution  of  small  trees, 
grapevines,  strawberries,  and  other  miscellaneous  plants  have  already 
been  given  under  the  report  of  the  work  of  the  office  of  the  Horticulturist 

The  securing  of  all  miscellaneous  vegetable  and  flower  seeds  and 
the  paeketing  and  mailing  of  the  same  for  the  Congressional  seed  diR- 
tribution  were  provided  for  in  a  contract  with  the  Henry  Philipps  Seed 
and  Implement  Company,  of  Toledo,  Ohio.  The  contract  provided 
that  all  seeds  should  be  packeted,  then  put  up  or  assembled  in  pack- 
ages of  five  packets  each,  and  mailed  under  the  direction  of  the 
Department.  Besides  this  contract  arrangements  were  made  for  the 
handling  of  cotton  seed,  tobacco  seed,  lawn  grass  seed,  sugar-beet 
seed,  sorghum  seed,  forage-crop  seed,  bulbs,  trees,  grai)eviDe8,  and 
plants  b}'  the  various  officers  of  the  Bureau.  In  the  case  of  all  these 
special  seeds  efforts  were  made  to  secure  varieties  of  promise  and  to 
place  them  in  localities  where  they  would  improve  the  agricultural 
conditions  prevailing  therein.  There  was  appropriated  for  this  work 
the  sum  of  $270,000,  which  was  expended  as  shown  in  the  following 
summarized  statement: 

Vegetable  and  flower  seed  contract  with  the  Henry  Philipps  Seed  and 

Implement  Company. $180,011'80 

Tobacco  seed 1,495.65 

Cottonseed 2,086.50 

Sngar-beet  seed. 1, 162.06 

Sorghum  seed 669.58 

Alfalfa  seed 487.00 

Alsike  clover  seed .   _ 1,884.00 

Crimson  clover  seed 1,677.70 

Velvet  bean  Heed 870.00 

Kafir  com  seed 852.90 

Brome  grass  seed 177.50 

Lawn  grass  seed .    1,050.00 

Bulbs.   .-   -   .- 2,772.82 

Trees 1,100.00 

Strawberry  plants - 269.00 

Grapevines 484.50 

Seeds  for  miscellaneous  special  orders 1,000.00 

Seeds  for  Alaska -- - 454.80 

See<l8  for  cooperative  work  carried  on  by  the  Agroetologist 448.50 

Miscellaneous  seeds 715.88 


Total  for  seeds  and  plants 188, 512. 99 

Labor  in  Washington 41,823.66 

x^'oreign  Seed  and  Plant  Introduction,  less  salaries  in  Washington ...  12, 270.54 

Miscellaneous  expenses. _ 18,588.28 

^la^ce  unexi)ended  to  date 4, 904.68 

'^^^Ai             ...   «70,000.00 
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In  1  >  distribution  of  all  seed  a  special  effort  was  put  forth  to  meet 
eds  of  different  localities.  To  this  end  the  country  was  divided 
w  a  ricts  for  each  class  of  seed,  and  only  such  seeds  were  sent 
to  eacn  district  as  seemed  likely  to  succeed  and  improve  the  agri- 
Itural  conditions  therein.  Owing  to  the  fact  that  the  contract  for 
e  miscellaneous  vegetable  and  flower  seed  was  awarded  before  the 
)rk  wa43  assigned  to  this  Bureau,  very  little  change  could  be  made 

the  matter  of  adapting  the  varieties  to  particular  localities.  A 
neral  plan  with  this  object  in  view,  however,  was  carried  out,  and 
abled  ns  to  expedite  the  work  in  a  number  of  ways.  In  the  distri- 
ition  of  the  tobacco,  cotton,  sugar-beet,  sorghum,  and  forage-crop 
ad,  special  arrangements  were  made  with  a  view  to  securing  new 
d  valuable  types,  and  these  were  sent  out  under  the  care  of  an 
ieer  of  the  Bureau  familiar  with  the  crop  in  question.  Thus  the 
caring  and  distributing  of  the  cotton  seed  were  placed  in  charge  of 
p.  H.  J.  Webber,  who  selected  the  varieties,  determined  where  these 
krieties  should  be  sent,  and  prepared  the  necessary  instructions  for 
e  planting' and  care  of  the  crop.     Instead  of  sending  small  packages 

this  seed  to  growers,  a  sufl&cient  quantity  was  forwarded  to  enable 
lem  to  make  a  test,  and  arrangements  were  made  for  making  records 
1  the  growth  of  the  crop  and  the  forwarding  of  these  records  to  the 
epartment.  In  the  distribution  of  forage-crop  seed  the  country  was 
istricted  to  meet  the  requirements  of  each  case.  Thus  brome  grass 
as  sent  into  the  Northwestern  States,  alfalfa  to  the  Southwest,  the 
el  vet  bean  into  the  extreme  South,  and  the  other  crops  after  the  same 
eneral  plan.  This  work  proved  very  satisfactory,  and  the  results 
how  that  the  crops  distributed  have  been  serviceable  in  a  number  of 
rays.  As  a  part  of  this  general  plan,  special  arrangements  were  made 
or  testing  certain  kinds  of  seed  on  a  more  extensive  scale.  Thus,  in 
►rder  to  encourage  the  growing  of  alfalfa,  arrangements  were  made 
hrongh  the  Representatives  of  certain  States  to  furnish  the  names  of 
veral  reliable  men  in  each  Congressional  distnct  who  would  plant 
L  care  for  an  acre  or  more  of  the  crop  under  the  direction  of  the 
Lrepartment.  The  seed  was  furnished,  directions  were  given  for 
planting,  and  a  system  of  records  devised  which  would  enable  us  to 
follow  the  work.  These  demonstration  experiments  are  proving  val- 
uable in  showing  the  practicability  of  extending  the  cultivation  of 
croi)8  whose  value,  so  far  as  known,  is  confined  to  comparatively 
limited  areas. 

FOREIGN  SEED   AND   PLANT  INTRODUCTION. 

During  the  past  year  the  Department  has  pushed  forward  the  lines 
of  work  already  begun,  especially  the  rice,  wheat,  and  date  introduc- 
tions, which  were  mentioned  in  our  last  report.  The  efforts  spent  on 
the  introduction  of  Japanese  rice  and  macaroni  wheat  have  been 
more  than  justified  by  the  splendid  results  attained  thus  far,  but  it  is 
necessary  to  press  these  lines  forward  to  completion  at  every  point, 
so  as  to  leave  these  industries  in  a  position  where  they  may  take  care 
of  themselves  and  hold  the  ground  that  has  been  gained. 

THE  INTRODUCTION  OF  VALUABLE  CEREALS. 

The  work  of  establishing  new  varieties  of  cereals  through  introduc- 
tion from  foreign  countries  has  been  carried  on  in  close  cooperation 
with  the  office  of  Vegetable  Pathological  and  Physiological  Investiga- 


102  DEPABTMENTAL   BEP0BT8. 

tions  of  this  Bureau.  The  need  of  the  introduction  of  certain  varie- 
ties of  grain  was,  in  the  first  place,  actually  suggested  in  connection 
with  the  investigations  with  cereals  being  carried  on  by  that  oflSce. 
After  such  varieties  are  once  introduced  and  found  by  two  or  three 
years'  experiment  to  be  adapted  for  cultivation  in  this  country,  the 
further  work  with  these  varieties,  their  relations  to  soil  and  climate, 
selection  of  the  best  sorts,  etc.,  is  continued  chiefly  under  the  direc- 
tion of  the  Pathologist  and  Physiologist.  Therefore,  in  cases  where 
certain  data  if  given  here  would  exactly  duplicate  stat-ements  made 
in  the  report  from  the  ofl&ce  of  Vegetable  Pathological  and  Physiolog- 
ical Investigations,  the  reader  is  referred  to  the  report  of  the  cerealist 
of  that  of&ce. 

History. — In  connection  with  the  Department  work  on  cereals,  it 
became  evident  some  years  ago  that  anything  approaching  the  per- 
fection desirable  in  the  way  of  rust  resistance,  hardiness,  earlinefls, 
etc.,  did  not  exist  among  the  varieties  of  wheat  and  other  cereals  then 
grown  in  this  country.  At  the  same  time  these  experiments  seemed 
also  to  show  that  varieties  superior  in  these  respects  might  be  obtained 
in  foreign  countries.  The  section  of  Seed  and  Plant  Introduction, 
therefore,  in  1898-99,  in  cooperation  with  the  cerealist,  began  the 
work  of  introducing  better  varieties  of  cereals,  and  while  the  partic- 
ular qualities  already  mentioned  were  kept  in  mind,  a  special  feature 
was  also  made  of  securing  varieties  that  might  be  adapted  for  culti- 
vation in  the  large  semiarid  prairie  regions  of  this  country. 

Methods, — The  plan  adopted  in  the  introduction  of  these  varieties 
was  to  first  secure  a  limited  amount  of  seed  of  desirable  varieties  and 
to  distribute  this  in  small  quantities  to  the  experiment  stations  in  the 
districts  where  it  was  likely  to   succeed.      Also,  certain  varieties 
which  if  successful  would  establish  an  entirely  new  industry  in  this 
country,  were  imported  and  tested  in  the  same  way.    If  these  careful 
experiments  on  a  small  scale  justified  further  importations,  the  seed 
was  purchased  in  larger  quantities  and  distributed  to  selected  farm- 
ers throughout  the  region  to  which  the  varieties  were  adapted.    If 
the  results  of  these  experiments  were  favorable  and  thereby  confirmed 
the  conclusions  from  results  obtained  by  the  experiment  stations,  the 
varieties  were  considered  to  be  thoroughly  well  adapted  to  the  coun- 
try, and  so  far  as  the  section  of  Seed  and  Plant  Introduction  was  con- 
cerned the  work  was  considered  completed.     The  crops  produced  by 
these  farmers  served  as  nuclei  from  which  further  distribution  of  seed 
was  afterwards  made.     In  accordance  with  this  plan,  there  was  never  a 
possibility  of  the  waste  of  a  large  amount  of  seed,  since  it  was  only 
obtained  in  small  quantities  until  it  had  been  thoroughly  tested  by 
the  experiment  stations  or  directly  by  the  Department  at  certain 
selected  points. 

SUCCESSFUL  RESULTS  NOW  DEMONSTBATED. 

Macaroni  wheats, — Up  to  the  present  time  by  far  the  greatest  part 
of  the  introduction  work  with  regard  to  cereals  has  been  accomplished 
with  the  durum  or  macaroni  wheats,  and  the  macaroni-wheat  indus- 
try may  now  be  considered  as  thoroughly  established.  After  thorough 
preliminary  experiments  had  first  been  made,  a  considerable  quantity 
of  seed  of  several  of  the  best  varieties  from  eastern  and  southern 
Russia  was  distributed  on  rather  a  large  scale.  The  results  of  this 
acre  general  distribu^ior  v^re  successful  beyond  the  expectations  of 
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The  success  of  the  work  with  this  group  of  wheats  and  what  it  means 
)  the  country  may  be  summarized  as  follows: 

(1)  The  yield  is,  on  an  average,  one-third  to  one-half  more  per  aci^e 
lan  that  of  ordinary  varieties  on  the  same  farm. 

(2)  It  is  demonstrated  that  these  varieties  will  grow  throughout  a 
elt  of  the  semiarid  plains  extending  f ull}^  100  miles  each  way  from 
lie  one  hundredth  meridian  as  its  median  line,  a  belt  within  which 
he  cultivation  of  grains  has  heretofore  been  at  least  a  very  uncertain 
Ddustry  and  in  a  large  portion  of  the  region  entirely  impossible.  A 
'ery  large  area  of  country  is  thus  made  available  for  profitable  crop 
taltivation  which  was  not  heretofore  considered  to  be  of  value  except 
vcasionally  for  stock  ranges,  w^hich  were  fast  losing  their  value  even 
or  grass  production,  and  all  this  without  the  cost  of  irrigation. 

(3)  By  bringing  the  farmers  and  the  manufacturers  in  close  rela- 
ion  with  each  other  the  Department  has  been  able  to  establish  a  good 
»rice  for  these  wheats,  which  have  hitherto  been  considered  by  the 

Hers  of  the  country  to  be  almost  worthless  for  milling  purposes. 

^4)  The  amount  of  this  wheat  grown  last  season  was  not  more  than 
5,000  bushels,  and  probably  only  two-thirds  of  that  amount.  This 
eason,  as  announced  elsewhere  in  this  report,  the  crop  bids  fair  to 
Bach  1,500,000  bushels,  an  increase  in  production  of  twentyfold  in 
ne  vear. 

(5)  As  an  additional  result  of  the  establishment  of  these  wheats,  a 
alf  dozen  or  more  new  macaroni  factories  have  been  established  in 

e  last  two  years — one  of  these  with  a  capital  of  $175,000. 

(6)  Both  chemical  and  factory  tests  demonstrate  the  quality  of  this 
rheat,  as  grown  in  this  country,  to  be  quite  equal  to  that  of  the  same 

nd  of  wheat  from  any  other  part  of  the  world. 

(7)  Heretofore  an  average  of  15,000,000  pounds  of  foreign  macaroni 
lave  been  imported  each  year,  costing  the  consumer  nearly  twice  as 
auch  as  the  domestic  product,  and  solely  because  the  foreign  macaroni, 
^ing  made  from  durum  wheat,  is  considered  to  be  better  than  our 
►wn.  We  are  now  already  producing  two  or  three  brands  of  maca- 
oni  from  home-grown  durum  wheat,  which  is  considered  by  experts 
o  be  entirely  equal  in  quality  to  the  foreign  product. 

(8)  A  number  of  millers  who  never  before  thought  it  could  be  done 
)  now  successfully  grinding  the  durum  wheat,  and  a  considerable 

3unt  of  bread  of  excellent  quality  is  ali:pady  Ijeing  made  from  this 

V 

r  ur  other  statements  concerning  these  wheats,  see  the  report  of  the 
•erealist  of  the  office  of  Vegetable  Pathological  and  Physiological 
nvestigations. 

Hardier  winter  wheats. — Where  both  winter  and  spring  wheats  are 
:rown  it  is  found  that  as  a  rule  winter  wheat  produces  on  an  average 
•  to  10  bushels  more  per  acre  than  spring  wheat  on  the  same  farm. 
5ut  as  it  is  difficult  and  often  impossible,  on  account  of  the  severity 
►f  the  winter,  to  grow  winter  wheats  in  the  more  northern  portions  of 
he  country,  it  is  the  effort  of  the  Department  at  present  to  introduce 
h  hardier  varieties  of  winter  wheat.  This  work  has  already  pro- 
gressed beyond  the  preliminary  stage  of  testing  the  varieties  on  a 
mall  scale.  Several  varieties  from  northern  and  eastern  Russia  are 
ound  to  be  considerably  hardier  than  the  Turkey — the  hardiest  of 
ur  winter  wheats  grown  at  present.  During  the  coming  year  further 
xperiments  are  to  be  made  with  these  new  varieties  on  a  much  larger 

ale.     On  the  strength  of  preliminary  experiments  and  suggestions 
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of  the  Department  the  millers  of  the  West  have  already  imported 
thousands  of  bushels  of  a  hard}'  Crimean  variety  from  Russia.  Other 
varieties  now  under  experiment  are  still  more  hard3\ 

Swedish  Select  oats, — The  importation  of  this  variety  of  oats  from 
northern  Russia  in  1899  has,  after  three  years'  trial,  resulted  in  almost 
completely  revolutionizing  oat  cultivation  in  Montana.  It  has  been 
impossible  to  supply  the  demand  for  seed  of  this  variety  in  that  State, 
although  it  has  sold  at  a  good  price.  In  Wisconsin  the  success  of  this 
variety  has  been  almost  as  great. 

Tobolsk  oats. — This  variety,  introduced  at  the  same  time  as  the  Swed- 
ish Select,  and  though  not  so  popular  as  the  latter,  has  proved  to  be  a 
valuable  introduction  and  has  given  goo<l  results  as  far  north  as 
Alaska. 

Emmer. — This  cereal,  erroneously  called  spelt,  has  been  grown  to  a 
limited  extent  for  a  number  of  years  in  the  Northwest.  This  Depart- 
ment, however,  has  succeeded  in  extending  the  area  of  its  cultivation 
much  farther,  and  other  varieties  have  been  introduced  that  were  not 
grown  before.  It  is  an  extremely  drought-resistant  grain,  but  also 
occasionally  does  well  in  humid  regions.  It  is  now  known  to  be  an 
important  crop  for  stock  food  over  a  large  portion  of  the  semiarid 
plains. 

Proso  or  broovi-corn  niiUet, — Five  different  varieties  of  this  cereal 
were  introduced  from  Russia  in  1899,  and  two  others  since  that  time. 
The  experiments  made  with  them  have  been  so  far  mainly  in  cooper- 
ation with  the  experiment  stations,  but  in  a  number  of  places  with 
private  parties  also.  Very  successful  results,  even  better  than  were 
expected,  have  been  obtained  with  these  varieties,  especially  in  South 
Dakota  and  California.  Three  varieties  have  proved  to  be  particu- 
larly resistant  to  drought,  providing  food  for  stock  over  a  large  area 
where  it  is  difficult  to  grow  much  stock  food  of  any  other  kind.  These 
three  varieties  are  the  Red  Orenburg,  Red  Voronezh,  and  Black  Voro- 
nezh. The  Black  Voronezh  is  the  most  resistant  to  drought,  while 
the  Red  Voronezh  is  found  to  be  the  earliest  maturing  of  all  varieties, 
ripening  in  fifty  days  from  the  date  of  seeding. 

Orenburg  buckwheat. — This  variety  of  buckwheat,  obtained  from 
east  Russia  on  the  Siberiari^ border  in  1899,  has  proved  to  be  extremely 
well  adapted  to  the  regions  far  north.  Among  four  or  five  varieties 
it  was  the  only  one  able  to  mature  a  fair  crop  in  Alaska. 

MalakJiov  su{/ar  corn. — This  variety  of  sugar  corn,  obtained  from 
north  central  Russia,  after  several  years'  trial,  has  proved  to  be  an 
exceedingly  early  variety,  and  will  mature  ears  in  the  extreme  north- 
em  jwrtions  of  the  United  States  where  other  varieties  entirelj'  fail 
It  is  not  only  earlier  than  other  varieties  but  usually  sweeter,  and  has 
been  particularly  valuable  in  South  Dakota. 

RICE  GROWING. 

To  give  the  American  rice  grower  the  advantage  of  every  improve- 
ment in  methods  or  in  varieties  that  might  be  found  to  be  in  use  in 
other  rice-producing  countries.  Dr.  S.  A.  Knapp  was  authorized  to 
visit  Japan,  China,  India,  and  the  Philix)pine  Islands,  and  to  report 
upon  the  agriculture  of  these  countries,  especially  as  it  relates  to  the 
culture  of  rice,  and  to  secure  seed  of  promising  varieties  for  test  in 
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3  United  States.  It  is  evident  from  Dr.  Knapp's  report  that  the 
ice  paid  for  labor  in  other  rice-producing  countries  is  so  low  that 
ne  American  planter  must  rely  on  the  use  of  the  best  methods  and 
he  best  machinery  in  order  to  compete  with  the  foreign  pi'oducer. 
rhere  is  no  doubt,  however,  that  with  the  general  use  of  the  best  vari- 
eties which  the  Department  has  imported  and  which  we  are  now 
)ropagating,  and  with  such  improvements  in  machinery  and  methods 
American  ingenuity  will  be  sure  to  suggest,  rice  culture  will  become 
me  of  the  great  industries  of  the  South. 

DATE  INTRODUCTION. 

The  dates  previously  imported  and  planted  in  the  semiarid  South- 
west  are  all  growing  well  and  give  promise  of  the  successful  introduc- 
aon  of  this  fruit.  A  new  shipment  has  been  received  during  the  past 
jrear,  224  young  trees  being  sent  from  Persia  bj'  the  Hon.  Barbour 
Lathrop,  to  whose  generous  interest  in  the  work  of  plant  introduction 
the  Department  owes  a  great  deal  of  the  material  it  has  been  enabled 
1)0  place  before  the  American  planter  in  the  past.     These  dates  are 

d  to  be  superior  to  any  that  reach  the  American  market  from  the 
Cinst.  The  trees  sent  by  Mr.  Lathrop  represent  the  best  date  varieties 
n  the  world,  and  are  likely  to  ripen  earlier  than  the  North  African 
varieties.  The  cooperative  date  orchard  in  Arizona  now  comprises  11 
kcres  and  contains  580  imported  trees,  besides  80  native  seedlings.  It 
3  of  interest  to  rejwrt  that  a  number  of  the  suckers  imported  in  1900 
lossomed  this  year,  and  that  there  is  a  prospect  that  some  fruit  may 
«  secured  two  years  from  planting. 

EGYPTIAN  CLOVER. 

This  variety  of  clover,  known  in  Egypt  as  Berseem,  is  highly 

eemed  in  the  Nile  Valley.     It  there  serves  the  double  purpose  of  a 

oil  reclaimer  and  enricher  and  of  a  most  excellent  forage  plant. 

''he  continued  fertility  of  portions  of  the  Nile  Valley  which  are  annu- 

ly  overflowed  is  probably  as  much  due  to  the  nitrogen-gathering 
properties  of  this  plant  ^  to  the  fertility  of  the  Nile  silt. 

Seed  of  this  clover  has  been  brought  to  this  country  at  different 
imes,  but  owing  to  an  imperfect  understanding  of  the  proper  meth- 
ods of  handling  this  crop  it  has  never  been  a  success.  During  the 
Mst  year,  however,  Mr.  D.  G.  Fairchild,  agricultural  explorer  of  the 
>ei>artment,  spent  sufficient  time  in  Egypt  to  study  the  methods  of 
landiing  Berseem,  and  a  bulletin  on  this  subject  has  already  appeared. 
Voting  on  this  new  information,  a  quantity  of  the  seed  of  several  varie- 
ies  was  imported  and  sent  to  such  parts  of  the  irrigated  Southwest  as 
eemed  to  offer  favorable  conditions  for  the  growth  and  profitable  cul- 
ure  of  this  clover.     It  is  as  yet  too  early  to  expect  definite  reports  as 

0  the  outcome  of  the  experiments,  but  there  is  reason  to  believe  that 
Jerseem  will  prove  a  valuable  plant  in  some  sections,  such  as  the 
»verflowed  rice  lands  of  Louisiana  and  Texas. 

THE  JORDAN   ALMOND. 

]  the  year  1900,  about  5,500,000  pounds  of  almonds  were  grown  in 
iiornia,  but  many  pounds  were  still  imported  from  Spain,  $683,000 
th  in  1897,  because  the  California  nut  was  not  equal  to  the  best 

ported,  known  as  the  Jordan  almond.     This  variet}'^  is  found  only 

1  certain  districts  of  Spain,  and   is  highly  prized  by  confectioners 
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because  of  its  large  size  and  desirable  shape.  During  the  past  year 
scions  and  buds  of  this  variety  have  been  secured,  and  it  is  certain 
that  in  a  few  years  California  will  produce  all  the  almonds  we  shall 
use,  and  those  of  the  best  quality. 

TURKESTAN  ALFALfA. 

In  1898,  the  Department  made  the  first  importation  of  Turkestan 
alfalfa  seed.  The  seed  secured  at  that  time  was  obtained  partly  iu 
the  cotton  districts  of  Turkestan  and  partly  to  the  north  of  Tashkent 
in  a  mountainous  country  having  a  rigorous  climate.  The  seed 
imported  was  distributed  throughout  the  Northwest,  and  it  was  found 
that  the  seed  grown  in  the  colder  climate  of  the  mountainous  countiy 
was  especially  adapted  to  our  Northwest.  The  gratifying  results 
obtained  from  this  seed  justify  us  in  making  another  large  importa- 
tion of  seed  of  this  hardy  variety  for  general  distribution  throughout 
the  Northwest.  This  seed  will  be  boug?it  by  a  special  agent  of  the 
Department,  and  it  can  be  said  with  the  greatest  confidence  that  the 
seed  secured  will  be  the  best  that  can  be  obtained. 

ALKALI-RESISTANT  ALFALfA. 

The  great  need  of  a  large  section  of  the  irrigable  Southwest  is  to 
have  varieties  of  plants  that  will  thrive  in  soils  having  from  0.6  to  1 
per  cent  of  alkali.  The  most  valuable  plant  for  this  region  is  alfalfa, 
but  the  variety  at  present  grown  will  not  thrive  in  soil  containing 
more  than  0.4  of  1  per  cent  of  alkali.  From  the  reports  of  our  agri- 
cultural explorers  and  others  familiar  with  the  soil  conditions  in 
Algeria  and  in  Egypt,  there  seems  reason  to  believe  that  an  alfalfa 
resistant  to  at  least  1  per  cent  of  alkali  in  the  soil  may  be  fousd  in 
these  countries.  We  have,  therefore,  sent  two  of  the  Department 
experts  to  Algeria  and  Egypt  with  instructions  to  study  the  agricul- 
tural conditions  and  to  bring  back  seed  of  any  varieties  of  alfalfa  and 
of  other  useful  plants  with  which  to  experiment  in  the  alkali  soils  of 
the  Southwest.  These  will  be  carefully  tried,  and  if  any  prove  use- 
ful the  seed  will  be  secured  in  sufficient  quantity  to  make  a  general 
distribution  in  the  alkali  region. 

PLANS  FOR  THK  FUTURE. 

With  a  view  to  systematizing  the  entire  seed  work,  a  reorganisation 
has  been  effected  whereby  all  matters  pertaining  to  the  securing  and 
distribution  of  the  seed  for  the  Congressional  distribution  and  the 
foreign  introduction  work  have  been  placed  in  charge  of  Mr.  A  J. 
Pieters.     In  view  of  the  extent  to  which  tlie  work  of  distributing  seed 
had  developed  in  the  Department  when  this  Bureau  took  charge  of  ii, 
an  effort  was  made  to  bring  about  such  changes  as  would  improve  the 
efl&ciency  of  the  service  in  every  way  consistent  with  economy.    It 
has  long  been  con<*eded  that  the  contract  system  of  handling  the  main 
part  of  the  work  was  open  to  serious  objections.     The  contract,  as  a 
rule,  is  taken  at  a  low  figure,  and  it  is  necessary  for  the  successful 
bidder  to  secure  seed  as  cheaply  as  possible  in  order  to  realize  a  profit 
)ut  of  the  work.     The  rules  of  the  Department  in  regard  to  vitality, 
j)urity,  and  other  tests  protect  its  interests  to  a  certain  extent,  but 
lot  fully,  no  matter  how  rigidly  these  rules  may  be  enforced.    As  a 
irst  step,  therefore,  toward  improvement,   it  was  planned  for  the 
'orf.hn/^Tnin|r  ^lipfribution  to  abaudou  the  contract  system,  except  in  so 
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ar  as  it  pertained  to  the  work  of  packeting,  assembling,  and  mailing 
he  seed.  To  carry  out  this  and  other  needed  changes  the  following 
>lan,  approved  by  you,  is  in  operation  for  the  present  year,  and  so 
ar  has  proved  very  satisfactory  r 

(1)  The  Department  secures  its  own  seed  and  provides  for  the  nec- 
essary packeting,  shipping,  etc.,  or  the  purely  mechanical  features  of 
,he  work,  by  contract.  This  plan  has  made  it  practicable  to  secure 
from  the  most  reliable  sources  such  seeds  as  may  be  needed,  and  does 
iway  entirely  with  any  opportunity  or  inducement  for  substitutions, 
reduced  weights,  or  anything  of  this  nature.  To  caiTy  out  the  plan 
to  the  best  advantage  the  country  has  been  divided  into  districts 
according  to  climatic  requirements,  and  certain  assortments  adapted 
to  these  districts  will  be  distributed  therein.  Aside  from  the  benefits 
lerived  from  each  district  getting  the  things  best  suited  to  it,  the  plan 
loes  away  with  the  necessity  of  having  to  secure  such  large  quantities 
)f  a  variety,  thusenabling  the  Department  to  decrease  the  families  and 
ncrease  the  number  of  varieties.  It  also  adds  materially  to  the  elas- 
icity  of  the  entire  work,  making  it  feasible  to  consider  the  individual 
leeds  of  different  localities  much  more  in  detail  than  has  been  prac- 
icable  in  the  past.  For  example,  under  the  new  plan  it  is  practica- 
ile  to  furnish  Members  who  have  city  constituents  with  flower  seed 

ly,  if  they  so  elect.  It  is  also  practicable  to  prepare  assortments 
n  both  flower  and  vegetable  seeds  for  special  purposes,  such  as 
lature-study  work  in  the  public  schools,  the  encouragement  of  agri- 
iultural  studies  in  other  schools,  etc. 

(2)  The  Congressional  distribution  proper  is  being  confined  as 
jlosely  as  x)ossible  to  new,  rare,  and  special  seeds  and  plants,  and  the 
building  up  of  agriculture  and  horticulture  by  demonstration  experi- 
nents  with  the  seeds  and  plants  distributed.  For  convenience  the 
prork  is  divided  into  two  classes,  viz,  (a)  the  distribution  of  special 

eds  and  plants,  such  as  forage  crops,  tobacco,  cotton,  sugar-beets, 
sereals,   etc.;  (6)   the  distribution  of   miscellaneous  vegetable  and 

►wer  seeds.  In  the  handling  of  the  special  seeds  and  plants,  due 
attention  is  being  paid  to  the  requirements  of  different  sections  of 
the  country,  and  the  crops  are  being  so  selected  as  to  meet  the  needs 

id  requirements  of  the  districts  into  which  seeds  and  plants  are  sent. 
A  promising  forage  crop  is  distributed,  for  example,  in  a  section 
where  the  nature  of  the  soil  and  climate  indicates  success,  and  where 
the  cooperation  of  a  sufficient  number  of  farmers  can  be  obtained  to 
make  the  work  in  a  measure  a  demonstration  experiment.  The 
same  plan  is  followed  with  tobacco,  cotton,  and  other  special  crops, 
particular  attention  being  given  to  comparatively  new  things. 

(3)  In  the  miscellaneous  distribution  of  vegetable  and  flower  seeds 
the  work  is  being  so  conducted  as  to  gradually  introduce  new  or  little- 
known  things,  dropping  them  after  the  first  or  second  year,  and  leav- 
ing the  demand  created  for  them,  if  demand  there  be,  to  be  supplied 
t)y  the  trade.  Efforts  are  being  made  to  cooperate  with  the  seedsmen 
>f  the  country  in  the  matter  of  obtaining  specialties  and  novelties, 
ind  disseminating  these  instead  of  the  older  sorts,  taking  care,  of 
H)urse,  that  nothing  is  sent  out  without  some  good  claim  to  value  and 
lewness.  To  determine  whether  or  not  the  seeds  have  value,  plans 
lave  been  perfected  for  cooperative  tests  with  experiment  stations. 
is  soon  as  it  is  determined  that  a  novelty  or  specialty  is  worthy  of 
lissemination,  arrangements  will  be  entered  into  for  the  growing  of  a 
luffieient  quantity  of  the  seed  for  distribution,  and  it  will  be  distrib- 
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uted  under  the  name  of  the  introducer  in  order  to  give  proper  credit, 
and  in  order  to  guarantee  a  protection  to  the  Department. 

As  this  work  develops,  it  is  hoped  that  it  may  more  and  more  be 
made  to  serve  the  purpose  for  which  it  was  originally  intended,  viz, 
the  advancement  of  agriculture  and  horticulture  in  the  country,  with- 
out interfering  with  legitimate  branches  of  trade. 

A  number  of  changes  will  be  made  in  the  general  work  pertaining 
to  the  foreign  seed  and  plant  introduction.  The  promiscuous  intro- 
duction of  small  lots  of  miscellaneous  plants  will  not  be  encouraged, 
as  it  is  believed  that  work  of  this  kind  does  not  give  results  commen- 
surate with  the  time  and  money  expended  in  pushing  it.  The  main 
object  of  this  work  is  to  build  up  new  industries  in  the  country,  and 
for  this  reason  the  investigations  often  lead  into  broad  questions  on 
various  commercial  matters.  The  work,  therefore,  will  be  confined 
mainly  to  the  introduction  of  such  rare  seeds  and  plants  from  abroad 
as  give  promise  of  adding  to  the  wealth  of  the  country  and  making 
possible  the  development  of  new  lines  of  work.  One  of  the  serious 
drawbacks  to  this  work  in  the  past  has  been  the  inability  to  secure 
proper  records  of  the  distributions  made.  This  was  owing  in  large 
part  to  the  fact  that  more  things  were  introduced  and  disseminated 
than  could  be  properly  cared  for,  and,  furthermore,  the  great  diffi- 
culty in  securing  proper  interest  on  the  part  of  those  to  whom  seeds 
and  plants  were  sent  in  this  promiscuous  way. 

With  a  view  to  further  systematizing  the  work  and  making  it  prac- 
ticable to  keep  in  touch  with  seeds  and  plants  introduced,  it  is  believed 
that  a  system  should  be  devised  whereby  representative  agents  of  the 
Department  in  the  State  experiment  stations  or  elsewhere  will  be  kept 
in  close  touch  with  the  work  here,  and  will  carry  out,  under  the  direc- 
tion of  the  Department,  sj'stematic  testing  of  such  plants  and  seeds 
as  ma}'  be  forwarded  from  time  to  time.     Such  a  plan  will  necessitate 
dividing  the  country  into  working  divisions  and  securing  the  right 
kind  of  a  man  in  each  division  to  handle  wliat  may  be  sent  him.    In 
this  way  the  Department  will  be  able  to  fully  control  plants  and  seeds 
distributed,  and  by  proper  reimbursement  of  its  agents  can  keep  an 
interest  in  the  work  that  can  not  be  maintained  in  any  other  way.   In 
the  introduction  of  any  plants  or  seeds  it  is  essential  and  necessary 
first  to  determine  where  they  are  likely  to  prove  most  sucoessful 
After  this  is  accomplished  it  is  also  necessary  and  essential  to  con- 
vince farmers  or  fruit  growers  of  the  feasibility  of  growing  the  pw- 
ticular  crop.     Even  then  the  work  is  not  finished,  for  although  the 
crop  may  be  grown  readil}',  the  question  of  a  market  must  be  con- 
sidered.    It  follows,  therefore,  that  general  and  promiscuous  distribu- 
tion is  very  wasteful,  and  that  satisfactory  results  can  probably  be 
obtained  much  quicker  and  at  less  expense  by  putting  into  oi>eration 
a  plan  as  already  described.     This  matter  is  now  under  careful  con- 
sideration, and  it  is  hoped  that  the  plan  may  be  put  into  full  oi>eration 
during  the  present  year. 
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U.  S.  Department  op  Agriculture, 

Bureau  op  Forestry, 
Washington^  D.  C,  September  i,  1902. 

SiH:  I  bave  the  honor  to  transmit  herewith  a  report  of  the  work  of 
the  Bureau  of  Forestry  for  the  fiscal  year  ended  June  30,  1902, 
together  vrith  an  outline  of  the  plans  for  the  work  of  the  Bureau  for 
the  current  fiscal  year. 

Respectfully,  Gippord  Pinchot, 

Forester, 
Hon.  James  Wilson,  Secretary, 


WORK  OF  THE  YEAB. 

Introduction. 

During  its  first  year  as  a  Bureau,  the  former  Division  of  Forestry 
has  rapidly  assumed  the  character  and  functions  of  its  new  position. 
With  the  increased  capacity  to  do  its  work,  the  Bureau  has  gained  in 
stability  and  effectiveness,  and  in  the  character  and  value  of  its 
results.  While  from  the  lack  of  American  foresters  it  yet  falls  below 
a  high  standard  of  equipment  in  trained  men,  a  larger  proportion  of 
educated  foresters  than  ever  before  was  engaged  in  its  work,  both  in 
the  office  and  in  the  field.  The  organization  of  work  made  possible 
by  the  change  from  a  Division  to  a  Bureau  has  been  of  capital  value 
throughout  the  year. 

The  progress  of  public  interest  in  forestry  during  the  year  far  more 
than  kept  pace  with  the  growth  of  the  Bureau.  The  demands  for 
advice  and  assistance  increase  from  month  to  month,  and  continue 
to  outstrip  more  and  more  the  ability  of  the  Bureau  to  meet  them. 
The  time  for  the  general  introduction  of  practical  forestry  in  the 
United  States  is  evidently  at  hand,  provided  only  the  necesvsary  infor- 
mation and  assistance  can  be  supplied.  The  inability  of  the  Bureau 
of  Forestry  to  meet  this  demand  because  of  inadequate  resources  is 
thus  the  most  serious  bar  to  the  protection  and  perpetuation  of  our 
forests.  With  the  rapid  extension  of  professional  education  in  for- 
estry, the  need  of  the  Bureau  for  trained  foresters  can  next  year  be 
met  more  nearly  than  ever  before.  In  view  of  the  increasingly  rapid 
destruction  of  our  forests,  it  is  most  fortunate  that  the  imperative 
demand  for  assistance  in  checking  the  loss  is  paralleled  b}'  the  oppor- 
tunity to  supply  the  demand,  if  only  the  necessary  resources  in  money 
are  made  available. 
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Summary. 

forest  management. 

Private  lands. — The  demands  for  assistance  in  introducins:  practical 
forestry  on  private  lands  increased  daring  the  past  year  almost  as 
much  as  during  the  three  preceding  years.  These  applications  have 
now  reached  a  total  of  4,709,120  acres,  under  an  arrangement  by 
which  the  owners  pay  all  expenses  of  the  field  work  except  the  salaries 
of  members  of  the  Bureau. 

The  total  area  of  private  forests  under  conservative  management, 
however,  reached  only  the  comparatively  insignificant  total  of  372,463 
acres,  or  7.9  per  cent  of  the  total  applications.  The  Bureau  has  thus 
been  obliged,  for  lack  of  men  and  money,  to  neglect  or  defer  over  90 
per  cent  of  its  opportunities  to  introduce  practical  forestry  on  private 
lands. 

It  must  not  be  forgotten  that  the  ovierwhelmiHg  bulk  of  the  forests 
in  the  United  States  are  in  private  ownership,  and  that  forest  protec- 
tion by  the  Government,  while  absolutely  of  vast  importance,  is  rela- 
tively insignificant  when  compared  with  the  action  of  the  lumbermen 
and  other  private  owners.  In  the  light  of  these  facts,  the  inability 
of  the  Bureau  to  respond  to  more  than  8  per  cent  of  the  requests 
for  advice  in  applying  the  principles  which  it  continually  advocates 
is  seen  to  be  the  most  dangerous  of  all  checks  on  the  progress  of 
forestry. 

Field  work  on  seven  large  forest  tracts  was  completed  during  the 
year,  and  preliminary  examinations  were  made  of  1,620,000  acres. 
The  amount  paid  by  the  owners  for  the  expense  of  working  plans  was 
$13,325. 

Public  lands, — The  preparation  of  working  plans  for  conservative 
lumbering  on  the  public  forest  reserves,  at  the  request  of  the  Secre- 
tary of  the  Interior,  has  continued  throughout  the  year.  The  total 
area  of  these  reserves,  September  1,  1902,  is  58,850,925  acres.  Field 
work  was  carried  on  during  the  past  year  in  five  reserves.  In  addi- 
tion to  field  work  and  the  computation  of  results  in  the  office,  the 
force  of  the  Bureau  was  drawn  upon  to  supply  the  entire  lack  of 
trained  foresters  in  the  management  of  the  National  forest  reserves. 

During  the  year  a  request  was  made  by  the  Secretary  of  War  for 
working  plans  for  eight  military  wood  and  timber  reservations,  with 
a  total  area  of  1 17,468  acres.  Among  these  is  the  military  reservation 
at  West  Point,  upon  which  field  work  will  be  begun  without  delay. 

Field  work  was  completed  on  townships  5,  6,  and  41  of  the  Adiron- 
dack Forest  Reserve  by  the  use  of  an  appropriation  of  $3,500  made 
by  the  New  York  legislature  to  cover  the  field  expenses  of  the  Bureaa 
of  Forestry. 

Forest  medsuremenis. — The  force  employed  in  computing  field 
results  was  thoroughly  organized.  It  completed  during  the  year  com- 
putations of  16,678  acres,  and  measurements  of  the  rate  of  growth  of 
10,786  trees,  of  25  species,  in  13  States. 

FOREST  INVESTIGATION. 

Conimerciid  trees, — Measurements  and  sylvicultural  facts  were  gath- 
.i-ed  for  20  species  in  various  parts  of  the  country.  Studies  of  hard- 
vood  sprout  lands  were  carried  on  in  Massachusetts  and  other  parts 
y'   ^f^^v  "Kn^^ift-nH^  ind  projir^i»A  v«^"iobie  rcsults.    A  speclal  investiga- 
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n  of  tbe  Big  Trees  of  California  was  begun  and  is  still  in  progress, 
d  a  preliminary  study  of  the  swamp  forests  of  eastern  Missouri  and 
'kansas  vras  undertaken. 

udies  of  North  American  forests, — The  forests  of  Nebraska  were 

le  tlie  subject  of  an  elaborate  report,  and  at  the  request  of  the 

M     ieran  forest  commission  an  investigation  of  lands  in  the  southern 

bii      ila  of  Michigan  was  made,  i^ith  special  reference  to  the  proper 

kna^ement  of  the  Michigan  Forest  Reserve.     Special  studies  of 

pest  conditions  were  pushed  forward  in  Kentucky,  Ohio,  and  Texas, 

d  of  the  distribution  of  forests  in  certain  portions  of  New  Mexico, 

izona.  South  Dakota,  Wyoming,  Montana,  and  California.     In  Cali- 

mia  the  study  of  the  relation  of  forest  cover  to  the  flow  of  streams 

continued,  and  the  results  will  shortly  be  ready  for  publication. 

coox>eration  with  the  U.  S.  Geological  Survey  the  study  of  the 

erra   Forest  Reserve  was  completed.     In  Vermont  a  cooperative 

ady  of  the  forest  resources  and  conditions  of  the  State  was  com- 

et-ed,  and  in  Maryland  the  mapping  of  the  forests  by  counties,  begun 

1899,  was  continued.     Attention  was  given,  both  in  the  office  and  in 

le  fiold,  to  the  region  of  the  proposed  Appalachian  Forest  Reserve. 

Fires  and  grazing. — Investigations  of  the  effect  of  grazing  on  the 
>rest  were  conducted  in  Washington,  Oregon,  Wyoming,  New  Mex- 
jo,  Utah,  and  California.     The  study  of  forest  fires  was  conducted 
12  States,  and  work  was  pushed  on  the  preparation  of  a  report. 

Dendro-chemical  investigations, — Special  attention  has  been  given 
aring  the  year  to  the  chemical  investigation  of  tan  extracts  from 
ative  woods  and  barks,  and  of  gums  from  the  Philippine  Islands. 
lie  study  of  pulp  woods,  with  special  reference  to  the  qualifications 
f  untried  species,  has  been  carried  forward. 

Turpentine  orcharding, — The  investigation  conducted  by  the  Bureau 

nto  the  methods  of  producing  naval  stores  in  the  Southeastern  United 

es  has  resulted  in  the  development  of  a  method  which  it  is  believed 

11  radically  affect  the  whole  industry.     A  report  is  in  preparation 

ribing  its  actual  operation. 

Forest  entomology,— In  cooperation  with  the  Division  of  Entomology, 
k  beginning  was  made  in  the  investigation  of  insect  damage  to  the 
crest,  with  the  direct  purpose  of  devising  remedies.  The  vast  impor- 
ance  of  the  subject  makes  the  continuance  of  this  work  imperative. 

Various  studies, — Investigations  of  the  lumber  industry  of  the  State 
>f  New  York  and  the  maple  sugar  industry  of  the  United  States  were 
fompleted,  and  a  study  of  the  osier  willow  industry  was  begun. 

A  careful  investigation  of  the  Eucalypts  and  Acacias  cultivated  in 
he  United  States  was  completed,  and  bulletins  were  prepared  for 
taeh. 

Timber  construction  and  supplies, — In  cooperation  with  the  Bureau 
»f  Plant  Industry,  great  progress  was  made  during  the  year  in  arous- 
ng  the  interest  of  mining  and  railroad  companies  in  the  preservation 
i  timbers  and  in  the  sources  of  timber  supply.  The  practical  assist- 
ance of  many  railroads  toward  the  establishment  of  conservative 
orestry  was  begun,  and  the  work  shows  conspicuous  promise. 

Forest  exhibit, — A  forest  exhibit  was  prepared  and  installed  at  the 
*an- American  Exposition  at  Buffalo,  and  later  transferred  to  Charles- 
a,  S,  C.  . 
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TREE  PLANTING. 

Planting  plans, — The  cooperation  of  the  Bureau  of  Forestry  with  the 
owners  of  timber  land  is  paralleled  by  its  cooperation  with  the  owners 
of  treeless  areas  who  wish  to  plant.  Up  to  June  30,  1902,  there  were 
received  262  applications  for  assistance,  in  response  to  224  of  which 
planting  plans  were  prepared.  In  the  course  of  the  work  197,439 
acres  of  land  were  examined.  The  area  to  be  planted  under  plans 
already  prepared  is  6,474  acres.  These  plans  cover  29  States  and 
Territories  and  172  different  localities. 

Planted  woodlands, — In  order  to  use  the  information  already  at 
hand  from  previous  planting,  careful  studies  of  20  large  plantations, 
8  in  the  Middle  West  and  12  in  the  East,  were  carried  on  during  the 
year.  A  similar  study  is  now  under  way  to  find  trees  adapted  for  the 
Southwestern  plains. 

Forest  extension. — Studies  of  the  natural  extension  of  forests  were 
continued  during  the  year.  A  careful  forest  survey  of  a  large  partof 
Nebraska  was  completed,  and  resulted  not  only  in  arousing  great 
interest  throughout  that  State,  but  in  the  creation  of  two  forest 
reserves  for  tree  planting,  a  most  valuable  contribution  to  the  forest 
policy  of  the  United  States. 

Reserve  planting, — Preparations  for  planting  considerable  areas  in 
the  two  reserves  in  Nebraska  were  made  during  the  latter  part  of  the 
fiscal  year. 

Sand  dunes. — Investigations  with  a  view  to  preventing  damage 
from  drifting  sand  dunes  were  begun  during  the  year,  both  on  the 
Atlantic  and  Pacific  coasts,  and  promise  results  of  great  value,  espe- 
cially along  the  Columbia  River. 

RECORDS. 

Office  ivorJc. — The  office  work  of  the  Bureau  has  continued  to 
increase  steadily  in  efficiency  throughout  the  year. 

The  collection  of  forest  literature  from  the  Department  Library  was 
transferred  to  the  library  of  the  Bureau,  which  now  contains  1,1^ 
bound  volumes,  1,900  pamphlets,  and  numerous  periodical  publi- 
cations. 

The  photographic  collection  was  largely  increased,  and  is  now  serv- 
ing as  the  source  f i-om  which  nearly  all  forest  illustrations  are  derived. 

The  correspondence  of  the  Bureau  increased  until  the  number  of 
mail  pieces  forwarded  during  the  year  was  24,538. 

Eight  new  publications  and  10  reprints  were  printed  during  the 
year,  with  a  total  number  of  77,200  and  127,500  copies,  respectively* 

A  photographic  laboratory  was  prepared  at  the  quarters  of  the 
Bureau,  and  was  nearly  ready  for  occupancy  at  the  end  of  the  fiscal 
year. 

Forest  Management. 

private  lands. 

During  the  past  year  the  Bureau  of  Forestry  has  continued  to  gi^® 
advice  and  practi(»al  assistance  to  private  forest  owners.  The  demand 
upon  this  branch  of  its  work  have  increased  steadily,  and  they  a^® 
now  even  further  beyond  its  capacity  than  at  the  end  of  the  previotW 
fiscal  year.    In'  the  Southern  Stat.es  in  particular  there  has  been  * 
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[)id  awakening  to  the  advantages  of  practical  forestry,  and  a  grow- 

<  appreciation  of  the  opportunity  open  to  private  forest  owners 

rough  the  offer  of  cooj)eration  made  by  the  Bureau  in  Circular  No. 

»  which  gives  the  terms  on  which  farmers,  lumbermen,  and  others 

'  cooperate  with  the  Bureau  in  handling  their  forest  lands.     Wood 

I,  not  exceeding  200  acres,  are  studied  without  cost  to  the  owner, 

IX  in  the  preparation  of  detailed  working  plans  for  larger  tracts  the 

ireau   and  the  owner  share  the  expenses  of  the  work,  the  former 

•^ing  the  salaries  of  its  men  and  the  latter  their  traveling  and  field 

senses.     From  July  1,  1901,  to  July  1  of  the  present  year,  37  appli- 

ions  have  been  received  from  private  owners  for  advice  and  assist- 

le  in  the  management  of  their  forest  lands.     Twenty-five  were  for 

ml    p  tracts  and  12  for  wood  lots.     They  reach  a  total  of  1,904,476 

re        The  total  area  of  private  lands,  in  handling  which  assistance 

ten  requested  since  the  publication  of  Circular  No.  21,  in  Octo- 

,  J.898,  to  July  1,  1902,  is  4,709,124  acres. 

WORKING  PLANS  MADE. 

The  field  work  necessary  for  detailed  working  plans  was  completed 

uring  the  year  for  seven  tracts  with  a  total  area  of  421,000  acres  in 

faine.  New  York,  Michigan,  South  Carolina,  and  Tennessee.     The 

o      amount  estimated  as  the  cost  of  these  working  plans  to  the  owners 

,725  and  the  total  amount  actually  expended  was  $9,040.86. 

une  of  these  working  plans  was  for  a  tract  of  110,000  acres  in  Polk 

id  Monroe  counties,  Tenn.,  on  the  western  slope  of  the  SmokyMoun- 

ns.     The  field  work  occupied  a  party  of  12  men  for  six  months.     It 

Deluded  a  thorough  study  of  the  forest,  the  habits  and  rates  of  growth 

rf  the  timber  trees,  and  their  behavior  after  lumbering.     A  careful 

nvestigation  was  made  in  order  to  determine  what  modifications  of 

)resent  methods  of  lumbering  will  leave  the  forest  in  good  condition 

dthout  seriously  impairing  present  profits.     The  stand  was  actually 

neasured  upon  1,500  acres,  and  1,200  measurements  of  volume  and 

•ate  of  growth  were  made  upon  felled  trees.     The  tract  was  divided 

nto  blocks,  according  to  watersheds,  and  the  stand  of  each  of  the 

oerchan table  kinds  was  computed  separately  for  each  block.     The 

ilvicultural  problem  was  very  complicated  because  of  the  large  num- 

r  of  species  in  the  forest  mixture.     Only  a  few  of  these  have  as  yet 

ny  market  value,  and  it  was  difficult  to  determine  how  the  tract  may 

lumbered  so  that  the  reproduction  of  the  few  valuable  kinds  may 

•Id  its  own  against  that  of  the  less  valuable  trees  upon  the  lumbered 

eas.     Careful  studies  were  made  of  the  habits  of  the  more  important 

rees  and  of  the  other  local  conditions  which  determine  the  form  of 

aanagement.     Methods  for  the  effective  protection  of  the  forest  from 

ire  were  thoroughly  investigated.     The  principal  recommendations  of 

he  working  plan  may  be  summarized  as  follows: 

(1)  A  diameter  limit  is  set  for  each  of  the  commercial  trees,  below 
rhich  none  may  be  cut. 

(2)  A  certain  number  of  trees  above  the  diameter  limit  recommended 
hould  be  marked  and  left  standing  to  serve  aai.seed  trees. 

(3)  Contracts  for  the  sale  of  stumpage  should  provide  that  a  certain 
iiantity  of  the  less  valuable  kinds  be  cut  and  removed  with  the  val- 
able  trees.  This  should  be  done  in  order  to  leave  the  forest  after 
imberingin  a  condition  favorable  to  the  reproduction  of  the  valuable 
inds,  the  chief  object  of  the  working  plan  being  to  produce  a  futnre 
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stand  of  timber  in  which  Yellow  Poplar,  Ash,  Hickory,  Walnut,  and 
White  Oak  will  be  much  better  represented  than  in  the  present  forest 

(4)  A  plan  is  outlined  for  the  protection  of  the  cut-over  lands 
against  fire. 

The  application  of  practical  forestry  to  this  tract  is  exceedingly 
important  as  a  long  step  towai'd  the  adoption  of  conservative  forest 
methods  in  the  Southern  Appalachians. 

Another  tract  for  which  a  detailed  working  plan  was  prepared  lies 
in  Scott,  Campbell,  and  Anderson  counties,  Tenn.,  and  has  an  area 
of  50,000  acres.     The  field  work  occupied  a  party  of  10  men  for  four 
months.     The  tract  is  situated  in  the  bituminous  coal  district  of  the 
Cumberland  Mountains,  and  in  addition  to  a  valuable  stand  of  hard- 
woods the  property  contains  numerous  accessible  veins  of  soft  ooal, 
for  which  a  good  market  exists.     The  object  of  the  owners  is  to  lumber 
conservatively  in  conjunction  with  mining  operations.     The  main 
object  to  be  worked  for  is  to  combine  present  profits  with  a  valuable 
second  crop.    To  this  end  the  more  valuable  si)ecies  will  be  favored 
in  the  lumbering  and  so  given  every  chance  to  reproduce  themselves 
well.     The  present  forest  is  a  mixture  of  hardwoods  with  a  sprinkling 
of  White,  Shortleaf ,  and  Scrub  Pine,  and  Hemlock.     It  is  remarkable 
for  the  number  of  species.     Among  the  more  important  are  Yellow 
Poplar,  Ash,  Hickory,  White  Oak,  Chestnut  Oak,  Black  Oak,  Poet 
Oak,  Black  Walnut,  and  Black  Cherry.     Most  of  the  merchantable 
timber  stands  in  the  coves  or  hollows,  while  the  slopes  are  covered 
by  an  open  and  less  valuable  growth.     As  a  basis  for  an  estimate  of 
the  stand  of  nier(».hantable  timber,  all  the  trees  were  actually  meas- 
ured on  2.5  per  cent  of  the  total  area.     To  ascertain  the  merchantable 
contents  and  the  rate  of  growth  of  the  commercial  kinds,  measure- 
ments called  stem  analyses  were  made  of  2,474  felled  trees.    For 
greater  accuracy,  the  tract  was  divided  into  18  blocks,  the  boundaries 
of  which  correspond  to  the  boundaries  of  the  smaller  watersheds, 
and  the  stand  was  calculated  separately  for  each  block.    The  working 
plan  contains  detailed  silvicultural  descriptions  of  the  three  principal 
types  of  forest  growth — coveland.  Chestnut  Oak  slope,  and  Black 
Oak  slope.     It  also  discusses  the  silvicultural  characteristics  of  the 
most  important  species,  and  gives  diagrams  showing  their  rate  of 
growth  in  diameter,  height,  and  merchantable  contents.     The  regu- 
lations for  lumbering  give  the  diameters  for  each  species,  under  which 
no  tree  should  be  cut,  and  direct  that  certain  trees  of  the  more  vaJu- 
ablo  siK»cies  above  this  diameter  limit  be  marked  and  left  standing  to 
furnish  seed  for  a  seccmd  crop  after  lumbering.     A  plan  is  outlined 
for  the  protection  of  cut-over  lands  from  fire,  and  recommendations 
are  made  concerning  transportation  and  contract43  for  the  sale  of 
stumpage.     The  working  plan  is  accompanied  by  a  forest  map,  show- 
ing the  distribution  of  the  important  timber  trees.     The  conditions 
on  this  tract  are  i)eculiarly  favorable  to  the  successful  application  of 
practical  forestry. 

A  tract  of  60,000  acres  for  which  the  field  work  was  completed  is 
that  of  the  Okeetee  Club,  in  Beaufort  and  Hampton  counties,  S.  C. 
The  important  tree  here  is  the  Longleaf  Pine.  As  a  result  of  the  past 
management,  the  forest  varies  irregularly  from  mature  stands  to 
young  woods,  and  is  broken  by  occasional  patches  of  open  ground, 
where  heavy  cutting  followed  by  fire  has  destroyed  the  forest  alto- 
<j:ether.  The  hearty  cooperation  of  the  Okeetee  Club  in  the  scientific 
"vestigations  of  the  Bureau  of  Forestry  and  the  exceptional  opjwr- 
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unity  for  experimentation  which  is  offered  combine  to  give  this  piece 
•f  work  i>ecnliar  usefulness. 
The  working  plan  deals  mainly  with  the  following  points: 

1^  An  accurate  estimate  of  the  stand  of  merchantable  timber. 

^2>  A  study  of  the  rate  of  growth  of  the  Longleaf  Pine. 

3)  A  system  of  fire  protection  and  the  organization  and  instruction 
f  a  fire  service. 

(4)  A  plan  to  foster  and  increase  the  reproduction  of  the  Longleaf 
^ne. 

(5)  Where  lumbering  operations  should  begin,  how  they  should  be 
ried  on,  to  what  extent  the  timber  should  be  cut,  what  yield  should 
expected,  what  would  be  the  expense  of  cutting  and  marketing 

I  proper  rules,  and  what  financial  results  might  be  expected. 

JL  t  preparation  of  the  working  plan  for  a  tract  of  10,000  acres  on 
li  id  Island ,  Michigan,  gave  useful  results.  The  field  work  necessary 
or  a  working  plan  occupied  a  party  of  6  men  for  two  months.  The 
id  was  actually  measured  upon  301  acres,  and  299  measurements 
n  contents  and  rate  of  growth  were  made  upon  felled  trees  in  addi- 
ion  to  careful  silvicultural  studies  of  the  more  important  species. 
r  forest  is  composed  of  hardwoods  of  large  size,  which,  from  the 
u      ness  of  a  strong  market,  are  of  high  value.     There  is  here  an 

(usually  good  opportunity  for  conservative  forest  management,  upon, 
k       ing  basis  from  the  start. 

1  ne  tract  of  the  Moose  River  Lumber  Company,  of  15,000  acres  in 
lerkimer  County,  N.  Y.,  was  studied  by  a  party  of  4  men  for  four 
nonths,  and  the  data  necessary  for  a  working  plan  were  collected. 
rhe  area  is  equally  divided  between  virgin  and  cut-over  land.  On 
he  latter  there  is  a  fair  amount  of  small  spruce  among  the  first  growth 
)f  hardwoods,  while  the  former  contains  in  addition  a  fine  stand  of 
nature  spruce.  The  Moose  River  Lumber  Company  operates  its  own 
nill  at  McKeever,  and  can  thei-efore  manufacture  its  own  pi-oduct 
inthout  the  expense  of  long  transportation  for  its  logs.     The  unusu- 

ly  good  opportunity  for  conservative  forest  management  rendered 
▼^reparation  of  a  working  plan  for  this  tract  of  decided  importance. 

J  B  sixth  tract  upon  which  the  Bureau  completed  field  work  during 
1  t  fiscal  year  includes  150,000  acres  of  the  275,000  acres  in  north- 

astern  Maine  which  belong  to  the  Great  Northern  Paper  Company, 
ine  field  work  occupied  a  party  of  20  men  for  four  months.  It  included 
»mplete  measurements  of  the  stand  upon  3,303  acres,  and  of  the  vol- 
ime  and  rate  of  growth  upon  900  felled  trees.  Careful  study  was 
nade  of  the  Red  Spruce  and  Balsam,  which  are  here,  both  commercially 
fcud  in  number  of  individuals,  the  most  important  trees.  The  chief 
)roblem  in  the  management  is  so  to  modify  the  present  methods  of 
umbering  that  the  Spruce  may  hold  its  own  in  the  reproduction  on 
lut-over  areas.  A  part  of  the  field  work  was  the  preparation  of  a  map 
>t  the  tract  to  show  the  topography  and  the  burnt-over  lands,  the 
umbered  areas,  the  virgin  forest,  and  the  forest  types. 

The  field  work  necessary  to  a  working  plan  for  the  15,000-acre  tract 
►f  Mr.  E.  H.  Harriman,  near  Arden,  N.  Y.,  was  begun  April  1  and 
ompleted  June  15.  It  was  carried  out  entirely  by  9  students,  con- 
tituting  the  senior  class  of  the  Yale  Forest  School,  under  the  imme- 
liate  direction  of  Prof.  Henry  S.  Graves,  formerly  assistant  chief  of 
he  Division  of  Forestry,  and  still  a  collaborator  of  the  Bureau.  A 
orest  map  of  the  entire  tract  was  made,  as  well  as  a  careful  study 
f  the  forest,  by  which  its  character,  condition,  present  stand,  and 
utore  yield  were  ascertained. 
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The  working  plan  will  deal  with  the  following  topics:  ' 

Parti: 

The  purpose  and  scope  of  the  examination. 

Character  of  the  forest,  including  a  general  description  of  the  distribution       ' 
of  trees,  distribution  of  age  classes,  merchantable  yield,  present  condition  of 
the  timber,  future  production,  etc. 

Recommended  treatment  of  the  forest,  including  a  description  of  the  thin- 
nings actually  made. 

Financial  possibilities  of  the  forest. 
Part  n; 

Detailed  description  of  the  forest  by  compartments. 

Forest  map. 

Silvicultural  study  of  the  forest. 

During  the  spring  about  100  acres  were  thinned  under  supervision, 
and  about  1,000  cords  of  wood  were  cut. 

WORKING  PLANS  IN  PREPARATION. 

Personal  examinations  were  made  during  the  year  of  10  timber 
tracts  in  the  States  of  Georgia,  Tennessee,  North  Carolina,  South 
Carolina,  Texas,  Pennsylvania,  and  New  York,  covering  a  total  area 
of  1,020,600  acres.  The  preparation  of  detailed  working  plans  was 
recommended  for  six  of  the  timber  tract43  examined  and  the  recom- 
mendation  in  each  case  was  approved  by  the  owners,  at  a  total  esti- 
mated cost  to  them  of  $10,100. 

The  largest  and  most  important  of  these  tracts  is  that  of  the  Kirby 
Lumber  Company  and  the  Houston  Oil  Company,  in  southeastern 
Texas.  It  comprises  an  area  of  1,250,000  acres,  and  includes  practi- 
cally all  of  the  virgin  Longleaf  Pine  land  in  the  7  counties  in  which 
it  is  situated.  The  forest  is  divided  into  three  principal  types: 
Longleaf  Pine  land,  Shortleaf  Pine  land,  and  hardwood  bottom  land. 
The  first  covers  about  80  per  cent  of  the  total  area  and  is  commercially. 
the  most  imi^ortant. 

The  opportunity  for  practical  forestry  on  these  lands  is  unusually 
good.  The  tract  consists  largely  of  pure  woods  of  Longleaf  Pine,  only 
about  15  pi^r  cent  of  which  have  been  cut  over.  With  reasonable 
protection  the  reproduction  is  assured,  while  the  presence  of  a  heavy 
stand  of  mature  timber,  the  absence  of  underbrush,  and  the  flatness 
of  the  country  are  conditions  exceedingly  favorable  to  clean,  con- 
servative lumbering. 

The  points  which  will  be  chiefly  studied  in  the  preparation  of  the 
working  plan  are  the  following: 

(1)  The  i)resent  method  of  lumbering  and  its  eftect  upon  the  forest, 
in  order  to  ascertain  what  practicable  modifications  will  hasten  the 
production  and  improve  the  quality  of  a  second  crop. 

(2)  The  reproduction  of  the  Longleaf  Pine  and  the  rate  at  which  it 
produces  timber. 

(3)  Th(»  olTect  of  fire  on  the  Longleaf  Pine,  and  the  fire  problem  in 
genei-al,  in  order  to  devise  a  simple  and  effective  system  of  protection. 
Whether  this  system  should  include  the  whole  area  of  the  forest  or 
should,  as  seems  probable,  deal  only  with  the  protection  of  lumbered 
areas  until  the  reproduction  is  old  enough  to  be  comparatively  safe, 
can  be  decided  only  by  a  thorough  study  on  the  ground. 

(4)  The  railroad  tie  industry,  its  effect  upon  the  forest,  and  its  com- 
mercial wisdom  under  the  methods  and  to  the  diameter  to  which  trees 
are  now  cut  for  ties. 

Another  valuable  opportunity  for  practical  forestry  is  offered  by  a 
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tract  of  72,000  acres,  the  property  of  E.  P.  Burton  &  Co.,  situated  in 
Berkeley  County,  S.  C.  The  principal  species  are  Loblolly  and  Long- 
leaf  Pine.  Ease  of  lumbering  and  transportation  and  excellent  repro- 
<1  notion  render  this  tract  one  of  the. most  promising  with  which  the 
Sureau  has  yet  had  to  deal. 

A  third  tract  for  which  an  examination  was  made,  a  working  plan 
Advised,  and  its  preparation  approved  by  the  owners,  is  that  of  the 
T^inville  Improvement  Company,  in  Mitchell,  Caldwell,  and  Watauga 
counties,  N.  C.     It  has  an  area  of  16,000  acres.     The  forest  is  com- 
X>osed  chiefly  of  broadleaf  species,  among  which  Yellow  Poplar,  Yel- 
low Birch,   and  the  oaks  are  the  most  important.     It  presents  an 
interesting  silvicultural  problem  in  addition  to  conditions  exceedingly 
favorable  to  conservative  management  upon  a  sound  financial  basis. 
A  smaller  but  not  less  promising  tract  which  has  been  examined, 
and  for  which  a  working  plan  is  now  being  made,  lies  on  the  west  side 
of  the  Susquehanna  River,  13  miles  above  Harrisburg,  Pa.,  and  has 
an  area  of  2,300  acres.     The  owner  wishes  to  hold  it  as  a  permanent 
investment  and  to  manage  it  with  this  end  in  view.     With  the  excep- 
tion of  about  200  acres  the  forest  is  composed  entirely  of  sprout 
growth  of  Chestnut,  Rock  Oak,  White  Oak,  and  Hickory,  together 
with   excellent  Scrub,  White,  Shortleaf,  and  Jack  Pine.     A  strong 
market  exists  for  all  kinds  of  forest  produce,  and  transportation  facili- 
ties are  good. 

PUBLIC  LANDS. 

The  preparation  of  working  plans  for  the  National  forest  reserves 
is  one  of  the  urgent  pieces  of  work  before  the  Bureau.  It  has  arisen 
from  the  request  upon  the  Secretary  of  Agriculture  from  the  Secretary 
of  the  Interior  for  advice  as  to  the  best  management  of  the  reserves, 
which  now  comprise  a  total  area  of  58,850,925  acres.  The  study  on 
the  ground  necessaiy  to  a  working  plan  was  carried  on  during  the 
past  year  in  the  Prescott  Forest  Reserve,  Arizona,  which  contains 
423,680  acres,  the  Priest  River  Forest  Reserve,  in  Idaho,  with  an  area 
of  645,120  acres,  and  the  Big  Horn  Forest  Reserve,  in  Montana,  which 
includes  1,216,960  acres.  The  field  work  in  the  Prescott  Reserve 
occupied  a  party  of  11  men  for  three  months.  Measurements  of  the 
stand  were  taken  upon  1,648  acres,  and  1,840  measurements  were 
made  of  volume  and  rate  of  growth;  the  Bull  Pine  was  carefully 
studied,  particularly  with  reference  to  the  effect  of  the  present  meth- 
ods of  lumbering  upon  the  reproduction  of  the  tree,  and  the  data  were 
obtained  for  a  comprehensive  plan  for  the  best  management  of  the 
reserve  with  due  regard  to  its  value  in  the  production  of  timber  and 
in  maintaining  the  water  supply.  The  field  work  carried  on  in  the 
Big  Horn  Reserve  occupied  a  party  of  7  men  a  period  of  four  months. 
The  stand  was  measured  on  820  acres,  and  1,299  measurements  made 
upon  felled  trees.  In  the  Priest  River  Reserve  a  party  of  6  men  were 
at  work  for  three  months.  The  stand  was  measured  upon  879  acres, 
and  720  measurements  of  volume  and  rate  of  growth  were  made. 

A  thorough  preliminary  examination  preparatory  to  a  working  plan 
is  now  being  made  of  the  San  Francisco  Mountains  Forest  Reserve, 
in  Arizona. 

The  field  work  necessary  to  a  working  plan  for  townships  5,  6,  and 
41,  Hamilton  County,  N.  Y.,  in  the  Adirondack  Forest  Reserve,  was 
begun  and  completed  during  the  past  fiscal  year.  It  became  possible 
through  an  appropriation  of  $3,500  by  the  New  York  legislature  to 
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cover  the  field  expenses  of  the  agents  of  the  Bureau  engaged  in  the 
work.'    The  area  of  these  three  townships  is  69,916  acres,  and  the  nec- 
essary studies  on  the  ground  occupied  a  party  of  16  men  for  four 
months.     The  work  was  carried  on  upon  lines  similar  to  those  fol- 
lowed in  the  preparation  of  a  working  plan  for  township  40,  Hamilton 
County,  which  has  already  appeared  as  Bulletin  No.  30,  Division  of 
Forestry.     Measurements  of  the  total  stand  were  made  upon  3,471 
acres  and  of  volume  and  rate  of  growth  upon  2,081  felled  trees.    A 
careful  study  was  made  of  the  forest,  not  only  from  the  point  of  view 
of  the  forester,  but  also  from  that  of  the  lumberman,  and  a  map  was 
prepared  for  the  three  townships  showing  the  combined  work  of  both. 
This  map,  in  addition  to  the  forest  tyx>es,  gives  information  necessary 
to  the  best  lumbering  of  the  tract,  showing  desirable  sites  for  splaah 
dams,  and  indicating  necessary  improvements  of  streams  for  driving 
and  other  points  of  practical  value  to  the  lumberman. 

MILITARY  RESERVATIONS. 

An  important  piece  of  work  which  will  be  t>aken  up  as  rapidly  as  the 
force  and  appropriation  of  the  Bureau  will  permit  has  arisen  through 
the  request  by  the  Secretary  of  War  upon  the  Secretary  of  Agriculture 
for  technical  advice  governing  the  handling  of  military  wood  and  tim- 
ber reservations.  These  are  eight  in  number  and  comprise  a  total 
area  of  117,468  acres. 

A  preliminary  examination  has  already  been  made  of  the  West  Point 
Military  Academy  Reservation  of  2,000  acres  stocked  with  second- 
growth  hardwoods,  and  a  detailed  working  plan  has  been  recommended 
and  field  work  will  soon  begin.  An  excellent  opportunity  is  offered 
for  thinnings  which  will  materially  improve  the  character  of  the  forest 
and  at  the  same  time  yield  a  supply  of  firewood  for  the  use  of  the 
Academy. 

FORESTS  UNDER  MANAGEMENT. 

The  working  plan  prepared  in  1901  for  the  tract  of  the  Sawyer  A 
Austin  Lumber  Company,  of  Pine  Bluflf,  Ark.,  and  which  has  been 
published  as  Bulletin  No.  32  of  the  Bureau  of  Forestry,  was  put  into 
effect  in  March,  1902.  The  forest  is  a  mixture  of  Shortleaf  and  Lob- 
lolly Pine,  with  scattered  hardwoods,  the  pine  only  being  cut  to  a 
diameter  of  14  inches  on  the  stump.  The  tract  was  visited  by  agents 
of  the  Bureau  and  the  area  to  be  cut  over  within  the  next  year, 
approximately  G,400  acres,  was  carefully  examined.  On  this  area  a 
certain  number  of  Loblolly  and  Shortleaf  pines  to  be  left  as  seed  trees 
were  marked  and  stamped.  They  average  one  tree  to  6  acres.  It  is 
estimated  that  there  will  be  left  after  lumbering  at  least  six  seed  trees 
below  a  diameter  of  14  inches,  and  it  is  believed  that  with  the  larger 
trees  referred  to  above  they  will  amply  suffice  to  seed  up  the  cut-over 
lands.  Tlie  Loblolly  grows  more  rapidly  than  the  Shortleaf  and  is  of 
practically  the  same  value  in  the  market;  hence,  wherever  possible, 
it  was  favored  iu  the  markings  in  order  to  increase  the  stand  of  Lob- 
lolly in  the  second  crop.  A  good  beginning  in  fire  protection  has 
been  made.  One  thousand  acres  have  been  set  aside  and  an  attempt 
will  be  made  to  protect  this  area  thoroughly  against  fire.  It  is  favor- 
ably situated,  l)eing  completely  surrounded  by  abandoned  railroad 
-^purs.  These  spurs  have  been  cleared  of  rubbish  and  will  act  as 
^Y/*'>iif>n<^  fire  lines.     A  man  who  lives  on  this  area  has  been  detailed 
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to  act  as  fire  warden,  tinder  a  contract  which  provides  that  he  shall 
be  paid  only  in  case  there  is  no  fire,  or,  if  a  fire  occurs,  then  if  he  can 
clear  himself  of  contributory  neglect;  that  he  may  hire  assistants 
when  necessary,  that  he  must  burn  a  fire  line  round  the  area  once  or, 
]i  necessary,  twice  a  year,  and  that  he  shall  keep  the  land  thoroughly 
posted. 

An  exx>erinient  was  made  on  this  tract  in  burning  the  tops  of  felled 
trees,  which  are  sources  of  great  danger  if  fire  once  starts  on  cut-over 
land.  It  was  found  that  to  be  burned  successfully  the  tops  must  first 
be  lopped  and  piled.  If  this  method  does  not  prove  too  expensive 
upon  further  trial,  the  tops  on  all  cut-over  lands  will  be  dealt  with  in 
this  way.  An  examination  was  made  of  the  height  at  which  stumps 
are  now  cut,  and  a  report  was  submitted  to  the  company  showing  the 
loss  which  follows  from  cutting  high  stumps. 

In  1898  a  working  plan  was  made  for  the  several  wood  lots  included 
in  the  estate  of -Maj.  W.  A.  Wadsworth,  near  Greneseo,  N.  Y.  The 
owner  desiring  to  put  the  plan  in  operation,  the  lands  were  visited  by 
an  agent  of  the  Bureau  of  Forestry  in  the  fall  of  1901.  The  forest  is 
composed  of  a  mixture  of  hardwoods,  and  the  main  object  is  so  to 
lumber  it  that  its  future  productiveness  will  be  assured.  All  trees 
to  be  cut  were  marked  and  stamped.  The  markings  favored  the  more 
valuable  Hickory,  Ash,  Black  Walnut,  and  White  Oak  against  the 
less  valuable  Beech,  Maple,  and  Black  Oak.  The  intention  was  both 
to  aid  the  former  in  the  present  stand  and  to  increase  their  relative 
proportion  in  the  second  growth  which  will  follow  the  lumbering. 
All  dead  or  dying  trees  were  at  the  same  time  marked  for  removal. 
An  excellent  local  market  exists  for  lumber,  cord  wood,  and  ties. 
There  is  assurance  that  the  cutting  will  prove  a  financial  success  and 
will  tend  to  improve  the  forest. 

The  work  in  practical  forestry  on  the  6,000-acre  domain  of  the 
University  of  the  South,  at  Sewanee,  Tenn.,  goes  steadily  on.  Trees 
containing  approximately  a  tiotal  of  500,000  feet  board  measure  have 
been  marked  for  felling  by  the  Bureau  of  Forestry,  and  the  lumber- 
ing proceeds  under  its  general  supervision. 

In  the  Adirondacks  the  tract  of  the  Moose  River  Lumber  Company 
has  been  added  to  those  to  which  practical  forestry  is  applied  under 
the  direction  of  the  Bureau.  In  accordance  with  the  recommendations 
of  the  working  plan  Spruce  is  being  lumbered  to  a  diameter  of  12 
inches.  The  marking  of  the  trees  to  be  cut,  as  well  as  the  lumbering 
itself,  is  being  carried  on  under  the  general  supervision  of  the  Bureau. 
An  experiment  is  also  being  made  in  the  conservative  lumbering  of 
the  hardwoods. 

The  working  plan  for  the  tract  of  110,000  acres  upon  the  west  slope 
of  the  Smoky  Mountains  in  eastern  Tennessee  has  been  applied  and 
lumbering  has  begun  under  the  suj)ervision  of  the  Bureau.  Contracts 
made  for  the  sale  of  stumpage  include  provisions  recommended  by  the 
Bureau.  These  specify  the  kinds  which  shall  be  lumbered  and  fix 
the  diameter  limits  to  which  they  shall  be  cut.  They  provide  against 
waste  in  lumbering  and  against  unnecessary  damage  to  young  growth. 
It  is  further  provided  that  trees  cut  in  violation  of  the  rules  for  con- 
servative lumbering  drawn  up  by  the  Bureau  of  Forestry  shall  be 
paid  for  at  double  the  contract  price. 

Including  lands  not  mentioned  above,  the  total  area  of  private  for- 
ests actually  under  the  supervision  of  the  Bureau  of  Forestry  is  372,463 
acres. 
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FOREST  MEASUREMENTS. 

The  force  employed  in  computing  field  data  was  thoroughly  organ- 
ized as  a  section  of  the  division  of  forest  management  during  the  past 
fiscal  year  and  the  effectiveness  of  its  work  notably  increased  thereby. 
This  section  now  is  equipped  to  handle  all  the  figures  of  any  kind 
gathered  by  the  Bureau  in  its  many  lines  of  activity. 

During  the  year  the  section  of  forest  measurements  worked  up  the 
figures  and  prepared  the  tables  for  the  working  plans  made  by  the 
division  of  forest  manae:ement  and  for  the  studies  of  commercial  trees 
by  the  division  of  forest  investigation.  The  data  consisted  of  meas- 
urements obtained  in  13  States  and  upon  25  species.  It  included 
surveys  of  the  stand  of  timber  upon  16,678  acres  and  analyses  of 
10,786  trees.  These  were  cast  into  final  tables  of  present  and  future 
stands  and  yields,  of  volume,  and  of  rates  of  growth  in  diameter  and 
height  for  the  localities  and  species  covered.  With  the  exception  of 
data  obtained  in  the  Black  Hills  Forest  Reserve,  which  await  further 
figures  before  they  can  be  completed,  the  force  engaged  upon  forest 
measurements  has  entirely  finished  the  work  for  the  field  season  of 
1901,  and  has  scaled  also  10,000  acres  of  surveys  left  over  from  1900. 

EXPENDITURES. 

The  total  expenditures  during  the  year  by  the  division  of  forest 
management  wct'e  $53,947.89,  or  29.1  per  cent  of  the  tot>al  appropriation 
of  the  Bureau. 

Of  the  $13,325  contributed  by  owners  as  their  share  of  the  expenses 
in  the  preparation  of  working  plans,  begun  or  continued  during  the 
year  1901-2,  $9,160  had  been  expended  at  the  end  of  the  fiscal  year. 

WORK  FOR  THE  ENSUING  YEAR. 
WORKING  PLANS. 

Public  lands. — The  field  work  necessary  to  a  working  plan  for  the 
San  Francisco  Mountains  Forest  Reserve  will  be  undertaken,  since 
the  preliminary  examination  has  established  its  advisability.  Work- 
ing plans  will  probably  be  begun  for  three  other  forest  reserves,  the 
preliminary  examinations  of  which  will  be  made  during  the  current 
year. 

Private  lands, — The  study  of  private  forest  lands,  in  the  handling 
of  which  assistance  has  been  requested  under  the  terms  of  Circular 
No.  21,  will  be  carried  on  as  rapidly  as  the  appropriation  and  the  field 
force  of  the  Bureau  will  allow.  Particular  attention  will  be  given  to 
the  rendering  of  assistance  in  the  handling  of  wood  lots.  The  field 
work  necessary  to  a  working  plan  for  the  1,250,000-acre  tract  of  the 
Kirby  Lumber  Company  in  southeastern  Texas  will  be  undertaken, 
and  also  for  the  two  tracts  of  the  E.  P.  Burton  Lumber  Company,  the 
one  of  45,000  acres,  the  other  of  6,000  acres,  in  South  Carolina. 

INSPECTION. 

Forests  under  nianagetnent, — Markings  and  inspection  of  lumber- 
ing will  continue  upon  those  forest  lands  already  under  the  general 
management  of  the  Bureau,  and  upon  other  lands  for  which  their 
recommendation  is  approved  in  working  plans  already  prepared  or  in 
process  of  preparation. 
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FOREST  MEASUREMENTS. 

The  section  of  forest  measurements  will  continue  to  work  up  all  field 
results  obtained  by  the  Bureau.  It  will  at  the  same  time  carry  on 
field  work  -within  its  own  province. 

COMMERCIAL  TREES. 

The  purpose  of  the  Bureau  in  this  branch  of  its  work  is  to  complete 
during  the  ensuing  year  the  studies  of  commercial  trees  already  begun. 
The  more  important  of  these  are  the  southern  hardwoods,  the  southern 
pines,  the  Adirondack  hardwoods,  the  Balsam  in  Maine  and  New 
York,  the  White  Pine  in  Michigan,  the  Lodgepole  Pine  in  the  Middle 
A^est,  and  the  Sugar  Pine  in  California. 

Forest  Investigation. 

studies  op  commercial  trees. 

During  the  past  year,  both  by  this  division  and  by  the  division  of 

:forest  management,  much  valuable  information  wa3  gathered  for  the 

<li8Cussion  of  the  growth  and  yield  of  White  Pine,  Red  Pine,  White 

Oak,  Scarlet  Oak,  Red  Oak,  and  Aspen  in  Michigan;  Sugar  Pine  in 

California;  Balsam  in  Maine;  and  White  Oak  and  Chestnut  Oak  in 

Tennessee,  Kentucky,  and  Missouri.     Similar  data  was  collected  for 

Lodgepole  Pine  in  Wyoming  and  Montana,  and  for  Western  Yellow 

Pine  in  Arizona. 

NEW  ENGLAND  HARDWOODS. 

The  study  of  New  England  second-growth  hardwoods  was  continued 
by  two  field  parties,  and  valuable  facts  were  collected  for  the  future 
discussion  of  their  value  and  the  best  method  of  maintaining  it. 

The  first  draft  of  a  study  of  the  silvicultural  characteristics  of  the 
Longleaf  Pine  was  revised  and  enlarged.  The  study  of  the  growth 
and  characteristics*  of  Loblolly  Pine  was  not  completed  last  year, 
partly  on  account  of  the  illness  of  the  expert  in  charge  of  the  work 
and  partly  because  his  services  were  diverted  to  other  urgent  work. 
The  rei)ort  on  this  pine  is  now  practically  completed  and  the  manu- 
script will  soon  be  ready  for  the  press.  The  study  of  the  Sierra  Big 
Tree  in  California  and  its  exact  distribution  required  additional 
attention,  but  is  now  practically  finished.  The  maps  and  manuscripts 
will  be  ready  for  printing  early  during  the  present  fiscal  year.  A 
study  of  the  Bristle-cone  Fir  in  southern  California  was  completed 
and  will  shortly  be  ready  for  publication.  The  report  on  the  Pacific 
Coast  Redwood  was  prepared  this  year  and  awaits  editorial  revision. 
The  report  on  Western  Hemlock  was  completed  and  is  in  press. 

SWAMP  FORESTS. 

A  preliminary  study  of  the  factors  which  determine  the  distribution 
and  best  growth  of  swamp  forests  in  eastern  Missouri  and  Arkansas 
was  begun  last  season.  The  timber  trees  concerned  in  this  investiga- 
tion are  principally  Cypress,  Red  Gum,  and  Black  Gum.  Little  is 
known  of  the  conditions  most  favorable  to  the  reproduction  and  to 
the  best  gro^^iih  of  the  Cypress,  which  is  a  timber  of  the  first  commer- 
cial value,  or  of  the  gums  to  be  included  in  this  study,  the  results  of 
which  are  likely  to  be  of  practical  value. 

STUDIES  OF   NORTH   AMERICAN  FORESTS. 

Michigan. — ^At  the  request  of  the  Michigan  forest  commission  a 
study  was  made  of  typical  areas  of  forest  and  other  lands  in  the 
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northern  part  of  the  southern  peninsula  of  Michigan.  The  land 
examined  is  included  in  the  State  forest  reserve,  which  contains  some 
60,000  acres  of  White,  Red,  and  Jack  Pine  stump  land. 

A  study  of  the  reserve  was  made  for  the  puri>08e  of  suggesting  a 
plan  for  its  proper  management  and  for  that  of  other  similar  lands  in 
the  same  region,  and  recommendations  were  made  to  the  commission. 

Kentucky, — Investigations  were  begun  last  season  on  the  forest  con- 
ditions and  resources  of  Kentucky,  with  special  regard  to  the  effects 
of  destructive  lumbering  and  of  fire  on  the  forest  and  it4S  reprodao- 
tion.  A  preliminary  report  of  progress  has  been  made,  but  another 
season's  field  work  is  required  befoi*e  a  full  report  can  follow. 

Ohio, — A  general  examination  of  the  forest  resources  of  Ohio  was 
begun  last  3^ear  to  determine  the  location  and  extent  of  available  sup- 
plies of  commercial  hardwood  timber.     In  connection  with  this  exam- 
ination a  study  was  begun  of  the  relation  of  the  wood-consuming 
industries  of  the  State  to  existing  supplies  of  timber.     Search  was 
made  also  for  historical  and  otlier  evidence  to  show  the  effect  of 
denuding  forest  lands  on  the  flow  of  streams.     A  report  on  the  avail- 
able tree  sj)ecies  of  the  State  has  been  submitted,  together  with  a  pre- 
liminary account  of  the  consumption  and  principal  sources  of  timber 
supply.     The  information  in  question  is  greatly  needed  to  answer 
constant  inquiries  concerning  supplies  of  Oak,  Hickory,  and  other 
hardwoods. 

A  special  study  was  begun  of  the  moisture  content  of  green  wood. 
Tables  have  been  constructed  showing  the  percentage  of  water  con- 
tained in  samples  of  the  green  wood  of  seven  commercial  timbers  of 
Ohio.  This  study  will  be  extended  and  will  form  a  basis  for  the  deter- 
mination of  the  best  conditions  for  air-drying  timber. 

Texas, — The  forest  resources  and  general  forest  conditions  of  Texas 
were  studied  and  a  report  which  gives  an  accurate  survey  of  the  gen- 
eral and  typical  forest  conditions  of  the  State  is  nearly  ready  for  pub- 
lication. 

New  Mexico, — An  examination  was  made  of  the  forests  on  and  in 
the  region  of  the  Saci*amento  Mountains.  Particular  attention  was 
given  to  the  relation  of  grazing  to  the  perpetuation  of  the  forest  cover, 
and  of  the  latter  to  the  flow  of  water,  which  is  of  vital  importance  in 
contiguous  agricultural  regions. 

Arizona, — Studies  were  made  of  the  forests  of  Mount  Graham,  the 
Santa  Catalina  Mountains,  the  Huachucas,  and  the  Chiricahuas.  A 
portion  of  the  forest  lands  of  the  Yerde  River  basin  was  also  examined, 
likewise  with  si)ecial  regard  to  their  relation  to  local  water  supplies. 
Aside  from  this  question,  the  facts  gathered  will  be  of  great  service  in 
answering  frequent  inquiries  concerning  the  commercial  timber  sup- 
plies of  these  regions. 

South  Dakota,  — The  forest  lands  on  and  in  the  vicinity  of  Turtle 
Mountain,  Short  Pine  Hills,  and  Slim  Buttt^s  were  studied  and  reported 
upon  for  the  same  important  purposes. 

Wyoming. — An  examination  of  the  forest  lands  contiguous  to  the 
Yellowstone  National  Park  was  made  with  special  reference  to  the 
grazing  problem.  The  urgent  need  for  prot-ection  of  the  local  water 
^nd  timber  supply  gave  this  work  peculiar  significance. 

Montana, — A  special  study  was  begun  in  the  Flathead  Lake  region 
'..  ^ha  +^rT'puf,T  -ai  ftpri  cHmatic  factors  which  influence  the  distribution 
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of  certain  types  of  coniferous  forests.  The  practical  object  of  this 
study  is  an  accurate  knowledge  of  the  soil,  climate,  and  other  condi- 
tions most  favorable  to  the  development  of  the  species  considered. 
A  preliminary  report  of  the  progress  of  this  work  has  been  submitted. 
Further  field  investigations  are  needed,  however,  before  a  full  report 
can  be  made. 

California. — The  study  of  the  relation  of  forest  cover  tp  the  flow  of 
streams,  begun  two  years  ago  in  southern  California,  was  continued. 
The  facts  collected  during  two  field  seasons,  have  been  partly  elabo- 
rated, but  require  further  study,  which  is  being  given.  It  is  believed 
that  a  complete  report  of  this  investigation  will  be  ready  for  publica- 
tion early  in  the  present  fiscal  year. 

A  general  study  was  made  of  forest  land  in  northern  California  with 
a  view  to  its  protection  against  fire,  overcutting,  and  overgrazing. 
The  examination  covered  altogether  more  than  2,000,000  acres. 

Iowa. — Studies  of  the  distribution,  character,  and  value  of  forests 
in  Iowa  have  been  in  progress  for  some  time.  It  is  expected  that 
complete  reports  will  be  ready  for  publication  at  the  close  of  the  cal- 
endar year:  The  information  will  be  of  particular  value  to  land 
owners  of  the  Middle  West. 

COOPERATIVE  INVESTIGATIONS. 

California. — The  study  of  forests  in  the  Sierra  Forest  Reserve  was 
again  taken  up  in  cooperation  with  the  U.  S.  Geological  Survey,  and 
the  unfinished  south  half  of  the  reserve  was  completed.  The  purpose 
of  this  work  was  to  make  a  description  and  classification  of  the  forest 
and  other  lands  within  the  reserve,  to  map  the  distribution  of  tree 
species  and  forest  types,  and  to  ascertain  the  condition,  quality,  and 
stand  of  commercial  timber.  The  relation  of  these  forests  to  various 
industries  was  considered,  and  the  effects  of  forest  fires  on  the  growth 
and  reproduction  of  the  trees.  An  area  of  about  3,000,000  acres  was 
examined.  A  report  of  the  work  of  two  field  seasons,  covering  the 
entire  Sierra  Forest  Reserve,  is  in  preparation  and  will  be  completed 
early  in  the  present  fiscal  year. 

Verfnont. — In  coojHjration  with  ex-Governor  Smith,  the  Bureau 
began  a  general  study  of  the  forest  resources  and  conditions  of  Ver- 
mont with  a  view  to  recommending  a  forest  policy.  A  preliminary 
report  was  submitted  and  the  complete  report  is  in  preparation. 

Maryland. — The  study  of  the  forests  of  the  best  timbered  counties 
of  Maryland,  begun  in  1899  in  cooperation  with  the  State  geological 
survey,  was  continued  during  last  season  under  the  same  auspices. 
Reports  on  the  timber  resources  and  forest  conditions  of  Cecil,  Gar- 
rett, and  Calvert  counties  have  been  prepared.  Those  on  Cecil  and 
Garrett  counties  are  being  published  as  a  part  of  the  report  of  the 
State  geologist,  while  the  Calvert  County  report  will  be  published 
later. 

Appalachian  forests. — Descriptions  of  additional  forest  lands  under 
consideration  for  inclusion  in  the  proposed  Appalachian  Forest 
Reserve  were  completed  during  the  past  year.  The  results  of  this 
and  the  previous  season's  work,  conducted  in  cooperation  with  the 
U.  S.  Greological  Survey,  were  embodied  in  an  elaborate  report  sub- 
mitted to  Congress  and  ordered  published  as  Senate  Document  No. 
84.     The  reiK)rt  is  copiously  illustrated  by  maps  and  photographs. 
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Its  immediate  purpose  is  to  give  reliable  information  nx)onthe  desira- 
bility and  feasibility  of  establishing  the  Appalachian  Forest  Reserve. 
Aside  from  this  purpose,  the  report  embodies  exhaustive  data  on  the 
composition,  condition,  character,  extent,  and  distribution  of  the 
forests  of  a  little-known  region. 

EFFECTS  OF  GRAZING  ON  THE  FOREST. 

Investigations  of  the  effects  of  grazing  on  the  forest  were  con- 
ducted in  the  region  included  by  the  Yellowstone  and  present  Teton 
forest  reserves  in  Wyoming,  in  the  Sacramento  Mountains  of  New 
Mexico,  in  the  Uintah  Mountains  of  Utah,  in  the  southern  Sierras, 
and  in  the  State  of  Washington.  The  purpose  of  these  studies  was 
to  secure  information  which  would  permit  a  satisfactory  regulation  of 
grazing  in  regions  where  agricultural  and  other  interests  dependent 
ujKjn  water  supply  and  upon  timber  have  suffered  as  a  result  of 
excessive  grazing. 

STUDY  OF  FOREST  FIRES. 

A  study  of  the  effect  of  fires  on  the  forest  was  conducted  in  Maine, 
Vermont,  Michigan,  Maryland,  the  Appalachian  Mountains,  Wyo- 
ming, Utah,  Idaho,  California,  New  Mexico,  and  Arizona.  The  exami- 
nation of  published  forest-fire  records  was  extended  to  a  large  num- 
ber of  Western  papers.  A  discussion  of  the  destruction  caused  by 
forest  fires  and  the  significance  of  the  fire  records  now  accumulated 
was  embodied  in  a  report  which  will  be  ready  for  publication  during 
the  present  fiscal  year. 

DENDRO-CHEMICAL  INVESTIGATIONS. 

Under  cooperative  plans  arranged  last  year  between  the  Bureau  of 
Forestry  and  the  Bureau  of  Chemistry,  the  following  dendro-chemioal 
studies  were  carried  on : 

Commercial  derivatives  from  native  and  exotic  barJcs^  woods^  ami 
gums, — Particular  attention  was  directed  to  the  quality  and  quantity 
of  tan  extracts  produced  by  native  woods  and  barks.  The  species 
studied  include  White  Oaks,  Black  Oaks,  Chestnuts,  and  Hemlocks. 
A  number  of  gums  produced  in  quantities  by  trees  native  of  the  Philip- 
pine Islands  were  studied  with  reference  to  the  production  of  dammar 
and  gutta-percha,  and  a  large  amount  of  work  is  yet  to  be  done  on 
similar  material  from  the  same  source. 

Standard  pulp  woods  and  untried  species  probably  suitable  for  paper 
pulp. — The  rapid  exhaustion  of  the  supply  of  standard  pulp  woods 
renders  it  imi)erative  to  discover,  if  possible,  other  equally  useful 
species.  To  demonstrate  the  usefulness  for  pulp  of  certain  plentiful 
timbers  not  yet  used  for  that  purpose  will  be  exceedingly  valuable  if 
it  can  be  done.  Wherever  supplies  of  such  timber  are  present  the 
ife  of  the  wood-pulp  x)aper  industry  may  be  greatly  extended. 

The  species  being  studied  are  White  Spruce,  Black  Spruce,  Red 
Spruce,  Balsam  Fir,  Red  Pine,  White  Pine,  Loblolly  Pine,  Hemlock, 
Irborvitaj,  Southern  White  Cedar,  Aspen,  Large-tooth  Aspen,  Cotton- 
vood.  White  Birch,  Basswood,  Red  Maple,  Silver  Maple,  Tulip-tree, 
ind  Black  Gum. 
The  study  of  these  woods  embraces  the  preparation  of  pulp  from 
i<»ir  xsrr^rxAf^  jini    \e  manufact":  ■)  of  commercial  paper  in  accordance 
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i  standard  methods  of  manufacture.  A  detailed  microscopic  study 
»  »  being  made  of  the  wood  fibers  as  an  additional  means  of  ascer- 
iini  ;  the  structural  basis  of  the  excellence  or  unfitness  of  certain 
ber»  for  the  manufacture  of  paper.  The  paper  produced  will  be 
abject  to  thorough  tests,  including  the  wear  and  strains  to  which 
ley  are  subjected  in  actual  use. 

Removal  of  resin  from  fir  pulp  woods. — In  connection  with  the  gen- 
investigation  of  pulp  woods  a  special  attempt  is  being  made  to 
ev     3  a  cheap  treatment  which  shall  remove  all  the  resin  in  fir  woods, 
r       least  a  sufficient  part  of  it,  to  permit  its  reduction  to  pulp  by 
nnding  without  clogging  the  reducing  stones. 

TURPENTINE  ORCHARDING. 

The  method  of  producing  naval  stores  in  the  South  is  rapidly 
estroying  the  forests  of  the  Longleaf  Pine,  a  timber  whose  preserva- 
ion  is  absolutely  essential  to  the  prosperity  of  that  region.  These 
acts  led  to  an  investigation  of  the  production  of  crude  resin  by  the 
A  ^leaf  Pine,  and  an  attempt  to  devise  a  more  economical  system. 
7  survival  of  the  naval  stores  industry  depends  absolutely  on  the 
idonment  of  the  old  system  of  boxing  and  the  introduction  of  a 
method  which  will  protect  the  life  of  the  tree.  The  old  system 
nvii  the  destruction  of  the  forest  by  fire  and  wind,  as  well  as  by  the 
K)x  ;  itself.  The  Herty  method  of  tapping,  devised  by  Dr.  C.  H. 
leny,  a  member  of  this  Bureau,  leaves  the  tree  practically  intact. 
Jy  this  method  the  resin,  from  two  or  more  shallow  streaks  chipped 
►n  the  trunk,  flows  into  galvanized  iron  gutters  which  conduct  it  to 
earthen  pot  hanging  by  a  nail  to  the  trunk  of  the  tree.  To  test 
ne  new  method  in  comparison  with  the  old,  20,000  trees  in  strips 
ntimately  mingled  were  tapped.  Great  care  was  taken  to  make 
he  comparison  perfectly  fair.  The  run  of  gum  from  sets  of  trees 
apped  for  the  first,  second,  third,  and  fourth  times  was  collected  and 
aeasnred  for  each  method.  A  bulletin  giving  in  detail  the  results  of 
he  test  is  now  in  preparation.  It  is  sufficient  to  say  here  that  in  quan- 
ity,  quality,  and  economy  of  production  the  new  method  is  decidedly 
aperior  to  the  old. 

The  acknowledgments  of  the  Bureau  are  due  to  Mr.  John  H.  Powell, 
f  Ocilla,  Ga. ,  without  whose  assistance  this  experiment  could  not  have 
carried  out. 

COOPERATION  WITH  THE  DIVISION  OF  ENTOMOLOGY. 

In  cooperation  with  the  Division  of  Entomology,  much  attention  has 
en  given  during  the  past  year  to  the  ravages  of  insects  injurious  to 
>rests.  Problems  of  the  first  importance  to  conservative  forestry  are 
resented  by  insect  damage  in  the  East  and  West  alike.  It  may  be 
ited  as  an  example  that  the  timber  killed  by  insects  in  recent  years 
1  the  Black  Hills  of  South  Dakota  amounts  to  not  less  than  600,000,000 
jet  B.M. 

VARIOUS  STUDIES. 

A  history  of  the  lumber  industry  in  the  State  of  New  York. — ^This 
udy,  prepared  by  the  superintendent  of  forests  of  the  State  of  New 
ork,  was  completed  during  the  year,  and  has  recently  appeared  as 
letin  No.  34  of  this  Bureau. 
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Osier  willow  industry  in  the  United  States. — An  exhaustive  study 
was  made  of  the  status  of  the  osier  willow  industry  in  this  country. 
Important  statistical  data,  hitherto  unpublished,  were  compiled  and 
supplemented  by  original  inquiries.  A  representative  of  the  Bmeaa 
studied  on  the  ground  the  growth  and  management  of  American  osier 
plantations,  and  added  a  thorough  survey  of  the  osier  willow  culture 
in  foreign  countries.  A  bulletin  embodying  the  results  of  these  in- 
vestigations is  nearly  ready  for  publication.  There  is  a  widespread 
call  for  the  information  it  will  contain. 

Tree  growth  on  burned  lands, — The  study  of  burned  mountain  slopes 
in  southern  California  was  continued  during  the  year.  Special  atten- 
tion was  given  to  the  study  of  natural  reseeding  from  surviving  trees, 
and  to  experiments  in  direct  seed  planting  of  Westicm  Yellow  Pine, 
Torrey  Pine,  and  Monterey  Pine,  in  denuded  sections.  Since  the 
spring  rains  very  encouraging  results  have  followed  this  seeding. 
With  the  exception  of  the  Yellow  Pine,  the  species  named  are  of  little 
direct  value,  but  a  protective  cover  of  these  trees  will  make  possible 
the  later  introduction  of  more  useful  timbers.  Strong  local  sentiment 
was  aroused  by  this  work,  and  the  agent  in  charge  has  been  given 
cordial  supx)ort  and  assistance  from  settlers  in  collecting  seed  and  in 
planting  it. 

Eucalypis  cultivated  in  the  United  States. — ^A  careful  study  was  made 
of  the  distinguishing  characteristics,  culture,  uses,  and  distribution 
in  the  United  States  of  about  40  species  of  Australian  Eucalypts,  and 
the  results  of  these  studies  were  embodied  in  a  bulletin  which  is  now 
in  press.  Collectively,  the  information  made  available  in  this  bulletin 
is  nowhere  else  accessible.  It  will  give  information  much  needed  and 
often  requested  by  corresjKjndents  of  this  Bureau. 

Acacias  cuUivated  and  naturalized  in  tJie  United  States. — ^A  similar 
study  was  made  of  the  Acacias  cultivated  and  naturalized  in  the  United 
States,  but  the  report  is  not  yet  ready  for  publication.  Information 
concerning  these  trees  is  in  constant  demand  by  correspondents  of 
the  Bureau  in  the  Southwest. 

TIMBER  CONSTRUCTION  AND  SUPPLIES. 

Durability  of  treated  and  untreated  railway  timher. — ^In  oooperation 
with  the  Bureau  of  Plant  Industry,  the  durability  of  timber  used  for 
construction,  and  particularly  of  railroad  timber,  was  given  thoroi^ 
attention.  Large  quantities  of  railroad  ties,  contributed  and  trans- 
ported without  cost  to  the  Department  by  various  companies,  were 
laid  in  the  roadbed  under  test  conditions. 

The  value  of  insect-killed  timber,  both  treated  and  untreated,  for 
various  purposes  was  carefully  investigated,  and  great  interest  in  vari- 
ous questions  was  aroused  among  the  mining  and  railroad  companies. 
Widespread  support  and  encouragement  was  given  by  the  latter  in 
various  ways.  This  work,  continued  from  previous  years,  is  among 
the  most  promising  in  which  the  Bureau  of  Forestry  has  been  engaged. 

EXPOSITIONS. 

The  forest  exhibit  installed  at  the  Pan-American  Exposition  on 

Ju^ie  20,  1901,  remained  on  exhibition  until  November  1,  1901,  when, 

vith  the  exception  of  the  two  largest  transparencies,  it  was  moved  to 

ibnrleAton,  S.  ^).,  and  installed  there  on  December  30,  in  the  South 
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[Carolina  Interstate  and  West  Indian  Exposition.  The  only  new  fea- 
ure  of  the  exhibit  at  Charleston  was  the  addition  of  70  samples  of 
iommercial  woods  from  the  Philippine  Islands.  At  the  close  of  the 
)harle8ton  Exx)osition  one-half  of  the  exhibit  was  installed  at  the  New 
Cngland  Association  of  Arts  and  Crafts,  at  Providence,  R.  I. ,  where 
t  now  is;  the  remainder  of  the  exhibit  was  boxed  and  shipped  to 
Vashington,  D.  C. 

IDENTIFICATION  OP  FOREST  SPECIMENS. 

ich  time  was  consumed  in  the  division  of  forest  investigation  in 

ifying  specimens  of  native  and  exotic  trees  and  samples  of  com- 

ircial  woods.     An  important  service  was  rendered  to  the  Tennessee 

id  Virginia  Boundary  Commission  by  the  identification  of  the  spe- 

3f  witness  trees  and  the  determination  of  the  ages  of  blaze  marks 

ipon  them. 

EXPENDITURES. 

The  total  expenditures  of  the  division  of  forest  investigation  dur- 
ing the  fiscal  year  were  $55,468.84,  or  29.9  per  cent  of  the  total  appro- 
priation of  the  Bureau. 

WORK  FOR  THE  ENSUING  YEAR. 
DENDROLOGY. 

Monographic  studies  of  the  White  and  Black  Oaks  and  the  osier 
willows  wiU  be  continued,  and  studies  will  be  begun  of  the  Sugar 
Maple  and  the  Western  Cottonwood.  Investigations  of  the  forest 
floras  of  imj)ortant  regions  will  continue. 

FOREST  DISTRIBUTION. 

A  study  of  the  character,  extent,  and  value  of  forests  in  the  best- 
bimbered  counties  of  Maryland  will  be  continued  in  cooperation  with 
the  Maryland  State  geological  survey.  Studies  of  forest  conditions 
And  forest  resources  will  be  carried  on  in  Vermont,  Michigan,  Ohio, 
Kentucky,  Iowa,  Montana,  and  California.  Special  forest  problems 
3onceming  types  of  forests  in  Texas,  Arkansas,  and  Missouri  will  also 
t)e  taken  up. 

STUDY  or  FOREST  PRODUCTS. 

Dendro-cTiemical  investigations, — Chemical  investigations  of  woods, 
tmrks,  and  gums  to  determine  their  production  of  tan  extracts  and  of 
she  adaptation  of  untried  pulp  woods  for  the  manufacture  of  paper 
pulp  will  be  continued  in  cooperation  with  the  Bureau  of  Chemistry. 
rhe  lines  of  this  work  will  be  considerably  broadened  to  include 
examinations  of  new  material  and  the  manufa<*ture  and  testing  of 
[)apers  made  from  untried  woods. 

Removol  of  resin  from  pulp  woods, — In  connection  with  the  investi- 
^tion  of  pulp  woods,  experiments  will  be  continued  to  devise  a 
method  of  cheaply  removing  resin  from  fir  woods  in  order  to  facilitate 
tiheirrednctionbygrinding  to  pulp.  Similar  experiments  will  bemade 
ilfto  with  inferior  pine  woods,  which,  if  freed  from  resin,  can  be  used 
for  certain  grades  of  paper. 
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MECHANICAL  AND  OTHER  PROPERTIES  OF    LEATHER    PREPARED  BT  TAN   EXTRACTS 

FROM  DIFFERENT  NATIVE  TANBARKS. 

An  investigation  to  determine  the  mechanical  properties  of  leather 
from  different  tannages  will  be  began  at  the  request  of  a  leading  manu- 
facturer of  American  leathers,  upon  samples  to  be  furnished  by  him 
and  other  manufacturers.  This  study  follows  naturally  upon  the  | 
investigation  of  tan  barks  already  mentioned.  It  is  expected  to  yield 
imx)ortant  results  upon  the  comparative  wearing  qualities  of  leathers 
prepared  by  various  tannages. 

CONIFEROUS  PRODUCTS. 

Turpentine  orcharding. — ^This  investigation  will  be  continued  for 
this  season  along  the  lines  already  described.  A  comparative  study 
of  European  and  American  methods  on  the  ground  will  be  undertaken 
and  should  be  of  very  great  advantage  to  the  development  of  the  new 
method  now  under  experiment. 

Distillation  of  pine  xooods, — The  preliminary  study  already  made  of 
the  distillation  of  waste  Longleaf  Pine  butts  for  the  production  of 
turpentine  and  other  by-products  will  be  continued,  with  a  view  to  its 
application  to  waste  pine  tops. 

FOREST  STATISTICS. 

An  effort  will  be  made  to  begin  the  collection  of  data  showing  past 
and  present  consumption  of  raw  and  manufactured  wood  of  various 
kinds  for  all  purposes.  The  investigation  is  planned  to  include  a 
considerable  number  of  American  and  foreign  woods  in  home  and 
foreign  markets  and  the  production  and  value  of  forest  by-products. 

PRESERVATION  OF  WOOD. 

The  mechanical  treatment  of  railway  and  other  construction  tim- 
bers with  preservatives  to  increase  their  durability  and  comparative 
studies  of  the  behavior  and  durability  of  treated  and  untreated  tim- 
ber in  actual  service  will  be  continued.  Further  study  of  the  causes 
of  decay  in  timber  and  methods  of  prevention  will  be  made.  These 
investigations  will  be  conducted  in  cooperation  with  the  Bureau  of 
Plant  Industry. 

TIMBER  TESTS. 

In  cooperation  with  the  Bureau  of  Chemistry,  a  series  of  tests  to 
determine  the  strength  of  the  principal  merchantable  timbers  of  the 
United  States  has  been  commenced.  There  is  an  urgent  and  wide- 
spread demand  for  reliable  information  of  this  kind,  and  it  is  intended 
to  take  up  the  work  in  a  very  thorough  way.  The  Division  of  For- 
estry began  in  1891  tests  which  related  principally  to  the  southern 
pines  and  which  in  1896  were  discontinued.  Beyond  this  no  sys- 
tematic tests  of  American  timbers  have  ever  been  made. 

The  work  in  timber  testing  now  undertaken  by  the  Bureau  of  For- 
estry will  be  of  direct  practical  value  to  engineers  and  to  others  inter- 
ested in  the  utilization  of  timber.  Testing  stations  have  already  been 
ostablished  at  Washington,  D.  C,  and  at  New  Haven,  Conn.,  the  lat- 
f;er  in  connection  with  the  Yale  Forest  School,  and  their  number  will 
le  increased  as  rapidly  as  possible.  Experienced  engineers  will  be 
employed  \v  ^Kr  in  bo  ivories  ^r>t     h^  material  will  be  collected  by 
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FOREST  KNTOMOLOOY. 

In  cooperation  with  the  Division  of  Entomology,  the  study  of  the 
relation  of  injurious  insects  to  practical  forestry  will  be  continued, 
and  will  include  an  investigation  of  the  relation  of  insect  pests  to 
American  osier  willow  plantations. 

MISCELULNBOUS  INVESTIGATIONS. 

Pacific  Coast  Tan-bark  Oak. — A  thorough  investigation  will  be  made 
of  the  distribution  and  avaQable  commercial  supplies  of  the  Tan-bark 
Oak  of  the  Pacific  slope.  Special  attention  avIU  be  given  to  the  growth 
of  the  tree  and  its  methods  of  reproduction.  The  imjKjrtance  of  this 
investigation  is  very  great,  since  the  supply  of  this  bark,  which  is  the 
most  valuable  in  the  West,  is  rapidly  decreasing,  and  its  place  can 
not  be  taken  by  material  from  any  other  western  Tan-bark  Oak. 

Pacific  cedar-shingle  industry. — A  study  will  be  made  of  the  cedar- 
shingle  industry  of  the  Pacific  coast  region.  The  industry  will  be 
investigated  at  the  principal  manufacturing  centers,  while  a  careful 
study  will  be  made  in  the  forest  of  the  distribution,  character,  and 
extent  of  cedar  timber  available  for  shingles.  So  far  as  it  is  possible 
during  the  present  season,  a  study  will  be  made  of  the  reproduction 
and  silvicultural  characteristics  of  this  cedar. 

Records. 

QUARTERS. 

At  the  beginning  of  March,  1902,  an  entire  floor  of  the  Atlantic 
Building  was  added  to  the  quarters  of  the  Bureau.  This  addition  was 
required  by  the  congested  condition  of  the  rooms  on  the  seventh  floor. 
It  permitted  a  rearrangement  of  the  of&ces,  the  installation  of  the 
library,  and  the  assignment  of  quarters  to  the  photographic  laboratory, 
hitherto  in  the  building  of  the  Bureau  of  Chemistry  by  the  courtesy 
of  the  chief  of  that  Bureau. 

LIBRARY. 

The  transfer  of  the  main  collection  of  forest  literature  from  the 
Department  Library  to  the  quarters  of  the  Bureau  was  prevented  by 
lack  of  space  until  March,  1902,  when  a  large  room  was  equipped  for 
library  purposes.  The  library  now  contains  1,120  bound  volumes, 
1,900  pamphlets,  and  files  of  28  current  forest  and  lumber-trade  jour- 
nals, including  French,  English,  and  German  periodicals.  There 
were  added  during  the  yea,v  3,821  clippings  from  newspapers  relating 
to  forest  work.  The  library  staff  was  increased  by  the  appointment  of 
two  librarians,  making  it  possible  to  classify  properly  much  valuable 
material  collected  in  former  years  and  to  keep  abreast  of  the  current 
work. 

The  photographic  collection  was  largely  increased.  Prints  to  the 
number  of  3,643  were  added  during  the  year.  Of  this  number,  3,235 
photographs  were  taken  in  42  States  and  Territories,  and  408  forest 
photographs  were  received  from  foreign  countries,  including  excellent 
collections  from  India,  Switzerland,  and  Germany.  These  were  classi- 
fied, catalogued,  and  filed. 

The  collection  now  numbers  0,051)  prints.     Eveiy  State  and  Terri- 

AGR  1902 9 


130  DEPARTMENTAL   REPORTS. 

tory,  including  Alaska,  Porto  Rico,  and  the  Philippine  Islands,  ]& 
represented.  The  collection  of  lantern  slides  now  numbers  about 
1,000,  of  which  over  400  were  added  during  the  year.  Loans  of  476 
slides  were  made  to  13  persons  during  the  year. 

CORRESPONDENCE. 

As  in  preceding  years,  close  attention  was  given  to  the  expeditious 
handling  of  correspondence.  Notwithstanding  the  large  increase  of 
mail  matter,  all  letters  received  were  promptly  referred  for  attention, 
and,  with  few  exceptions,  were  acted  upon  and  acknowledged  within 
thirty-six  hours.  The  number  of  pieces  of  mail  matter  forwarded 
from  the  Bureau  during  the  year  was  24:,  538. 

MAILING  LISTS. 

The  mailing  lists  of  the  Bureau  are  the  following: 
1)  A  special  list  of  libraries. 

'2)  A  list  of  representative  newspapers. 

3)  A  small    foreign  list   of   journals,  libraries,  and  individuals 
engaged  in  forest  work. 

(4)  A  special  list  of  peraons  engaged  in  forest  work  in  the  United 
States. 

(<5)  A  general  list  of  persons  interested  in  forestry. 

The  first  four  lists,  which  number  together  2,817  addresses,  receive 
all  publications  of  the  Bureau  as  soon  as  they  are  available.    To  the 
general  list  are  sent  the  reports  of  the  Forester,  reprints  of  the  con- 
tributions from  the  Bureau  of  Forestry  to  the  Yearbook  of  the  Depart-- 
ment,  and  circulars  of  information.     Cards  are  also  sent,  giving  notic^ 
of  the  appearance  of  bulletins,  with  brief  descriptions  of  their  co^^ 
tents.     Applications  for  these  bulletins,  made  in  response  to  the  car^ 
notices,  are  honored  in  the  order  of  their  receipt.     The  number  <^^ 
addresses  on  the  general  list  is  5,056. 

PUBLICATIONS. 

NfAv  publications, — During  the  year  eight  new  pnblications  a; 
peared,  as  follows: 


Bulletin  No.  31 7,2C^ 

Bulletin  No.  32 10,00^ 

Circular  No.  23 10,0(7^ 

Extract  No.  212 15,00^ 

Extract  No.  214 10.(0^ 

Extract  No.  286 5,0O<^ 

Reportof  the  Forester  for  1901.    lO.OOO 

Farmers'  Bulletin  No.  134 10,000 

77.200 
Press  Bulletins  (Nos.  14,  15,  and  16) 12,000 

Total..   . 89,300 

A  word  of  explanation  is  required  concerning  the  number  of  new 
publications  issued,  without  which  it  would  seem  that  the  publication 
of  results  had  not  by  any  means  kept  pace  with  the  Bureau's  activity 
in  other  directions.  While  but  2  new  bulletins  have  appeared,  as 
-wgainst  3  in  1901,  there  are  now  in  course  of  publication  4  new  buUe- 
'r»-  the  iponu«fnpt  of  a  fi^'^H  is  ccmipleted  and  awaiting  the  beginning 
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le  new  fiscal  year  before  being  submitted,  and  2  additional  extracts 
I  the  Yearbook  will  appear  shortly.     It  is  thus  true  that  the  work 
blishing  results  has  been  carried  on  much  more  rapidly  than 
Defore. 

sprints — Ten.  reprints  of  forijier  publications  were  printed,  as 
)W8: 

Copies. 

a  No.  7 1,000 

Q  No.  10,  first  edition 2,000 

oi«in  No.  10,  second  edition 1, 000 

etinNo.  12 ._ 2,500 

etinNo.17 1,000 

etinNo.  26 .- 3,000 

etin  No.  29 10,000 

etinNo.  30 -. 10,000 

tOar  No.  23 2,000 

ractNo.  212 -.     .  10,000 

oiers'  Bulletin  No.  134  (various  reprints) _ .  85, 000 

Total .    .    -    127,500 

n  addition  to  the  reprints  listed  above,  the  following  are  now  in 
irse  of  publication : 

Copies. 

lletinNo.6.  .     2,500 

iletinNo.  8 ...     2,000 

lletinNo.  13 ..-- ...- 2,500 

iletin  No.  22  . .  - 1,000 

lletinNo.  28 10,000 

Total 18,000 

PHOTOGRAPHIC  LABORATORY. 

>wing  to  lack  of  space  at  the  quarters  of  the  Bureau  of  Forestry, 
photographic  laboratory  remained,  as  already  mentioned,  until 
^ntly,  in  the  "Tbuilding  of  the  Bureau  of  Chemistry,  through  the 
rtesy  of  the  chief  of  that  Bureau.  With  the  acquisition  of  the 
ath  floor  of  the  Atlantic  Building  it  was  possible  to  assign  sufficient 
trters  for  the  equipment  of  a  photographic  laboratory.  The  work 
installing  the  equipment  is  now  completed.  An  enlarging  and 
Ucing  camera  of  large  size  was  purchased,  and  the  laboratory  is 
V  thoroughly  equipped  in  all  branches  of  photographic  work,  includ- 
;  map  photography,  enlarging,  reducing,  and  wet^-plate  work. 
Phe  work  of  the  laboratory  during  the  year  was  very  satisfactory, 
^e  thousand  three  hundred  and  thirty-two  films  and  plates  were 
^eloped,  0,605  prints  were  made,  and  altogether  20,884  items  of 
rk  were  performed. 

INSTRUMENTS  AND    SUPPLIES. 

'yistruments. — The  rapid  extension  of  the  work  of  the  Bureau  in  the 
d  made  heavy  demands  for  additional  instruments,  while  experience 
ihe  woods  suggested  improvements  in  the  construction  of  several 
es.  A  very  small  percentage  of  field  equipment  was  lost  or  dam- 
d  beyond  repair,  for  the  members  of  the  field  parties  were  generally 
ef  ul  in  the  handling  and  use  of  the  instruments.  The  total  expendi- 
e  for  instruments  during  the  fiscal  year  was  $7,245.61,  or  3.1)  per 
it  of  the  total  appropriation. 
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Supplies. — With  the  exception  of  4?400  from  the  contingent  fund  of 
the  Deparliueiit,  all  furniture,  typewriting  machines,  stationery,  and 
supplies  of  all  kinds  have  been  purchased  from  tlie  funds  appropri- 
ate(l  for  the  J5ureau  of  Forestry.  This  expenditure  was  $10,200.74,  or 
5.5  per  cent  of  the  total  appropriation. 

• 

Accounts, — At  the  beginning  of  the  fiscal  year  1002  a  system  of 
accounts  was  introduced,  the  principal  object  of  which,  in  connection 
with  the  proper  preparation  and  handling  of  vouchers  for  the  pay- 
ment of  salaries  and  expenses,  was  to  furnish  at  all  times  an  accurate, 
comprehensive,  and  permanent  record  of  the  condition  of  the  appro- 
priation for  the  expenses  of  the  Bureau,  and  of  the  several  allotmentfi 
made  by  lettei*s  of  authorization  for  the  traveling  expenses  of  mem- 
bers of  the  Bureau  engaged  in  field  work.  A  system  setting  forth  in 
detail  the  allotments  and  liabilities  of  every  class  has  been  submitted 
at  the  end  of  each  month  to  the  chief  of  the  Bureau. 

Trek  Planting. 

The  work  of  this  section  has  broadened  st,eadily  during  the  past 
year.  Cooperation  with  forest  planters  under  the  provisions  of  Cir- 
cular No.  22  was  widely  extended,  met  with  a  high  degree  of  public 
appreciation,  and  remains  the  most  important  work  with  which  the 
section  is  charged.  Other  lines  of  work  of  equal  promise  originated 
during  the  year.  The  first  National  reserves  for  the  distinct  purpose 
of  forest  planting  were  established.  It  was  fairly  proved  that  8on«^ 
lands,  hitherto  considered  incapable  of  doing  so,  will  stock  themselves 
without  planting,  if  well  directed  assistance  is  given  to  the  natural 
reproductive  power.  The  reclamation  of  the  coast  sand  dunes  by 
forest  planting  was  for  the  first  time  undertaken  by  the  Bureau. 

COOPERATIVE  PLANTING. 

On  June  30,  1001,  there  had  been  received  in  respionse  to  the  offer 
of  cooperation  with  forest  planters,  announced  in  Circular  No.  22,  a 
total  of  192  applications  for  assistance.     For  173  applicants  planting 
l)lans  had  been  prepared,  in  the  course  of  which  113,842.3  acres  were 
examined.     Probably  10  per  cent  of  this  area  will  be  planted  within 
twelve  or  fifteen  years,  but  the  detailed  plans,  made  in  conseqnence  of 
the  examinations,  covered  but  3,057  acres,  which  is  the  area  to  be 
planted  within  three  or  four  years  from  the  date  of  the  plans.     Where 
the  planting  was  not  extensive,  in  many  cases  it  is  now  complete  and 
in  others  it  is  near  completion,  for  many  landowners  began  planting 
at  on(ie  on  receipt  of  their  plans. 

This  planting  has  generally  given  satisfaetory  results.  For  exam- 
ple, at  Fowler,  Kans.,  the  main  part  of  a  wood  lot  of  12  acres  has  been 
established  without  losing  a  single  tree.  At  Enid,  Okla.,  satisfactory 
results  were  obtained  in  establishing  a  wood  lot  of  5  acres.  In  a  few 
instances  the  planting  has  been  temporarily  deferred,  and  in  two 
cases  i\m  agreements  have  been  canceled  because  they  could  not  be 
carried  out  by  the  owners. 

During  the  past  fiscal  year  70  applications  for  assistance  were 
•'^ceived  and  51  planting  plans  were  made.  There  was  examined  an 
iica  of  83,506.0  acres,  a  large  percentage  of  which  is  subject  to  plant- 
<"«^.  The  area  actually  covered  by  the  plans  made  during  the  3'ear, 
. .  '1  u-  >o  planted  within  the  next  two  or  three  years,  is  3,417,67  acres. 
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The  total  nninber  of  applications  to  June  30,  1902,  is  262,  the  number 
of  plans  prepared  224,  the  area  examined,  197,439.2  acres,  and  the 
area  to  be  planted,  6,474.32  acres.  Thirty-eight  applications  await 
attention. 

The  plans  represent  29  States  and  Territories  and  172  localities.  In 
addition,  personal  advice  and  instruction  have  been  given  in  these 
localities  to  many  other  planters.  It  has  been  the  practice  of  the 
representatives  of  the  Bureau  in  tliis  work  to  attend  and  address  local 
meetings  when  such  are  called  in  the  interest  of  forestry  by  the  citi- 
zens of  a  community  where  work  is  being  done.  At  Anthony,  Kans., 
^here  such  a  meeting  was  held  last  summer,  over  500,000  trees  were 
set  out  this  spring  in  consequence,  in  addition  to  the  planting  under 
plans  regularly  prepared  in  that  locality. 

Planting  under  this  year's  plans  has  several  purposes.  Protective 
shelter  belts  and  farm  wood  lots  have  generally  been  the  object  in  the 
Middle  West.  Several  commercial  plantations  are  being  developed 
in  Oklahoma,  Kansas,  and  Nebraska  for  fence  posts  and  telegraph 
poles,  though  none  is  of  great  extent.  An  average  example  is  a  plan- 
tation at  Stafford,  Kans.,  which  covers  30  acres  and  has  for  its  object 
the  production  of  fence  posts.  The  Middle  West  has  comparatively 
little  nonagricultural  land,  and  except  for  the  production  of  fence 
posts,  telegraph  poles,  and  railroad  ties,  forest  planting  will  not  as  a 
rule  be  practiced  by  individual  planters  on  a  larger  scale  than  farm 
wood  lots  and  shelter  belts.  The  Eastern  States  have  a  high  percent- 
age of  land  adapted  only  to  forest  purposes,  a  good  part  of  which  has 
been  stripped  of  timber  beyond  the  hope  of  natural  reproduction. 
Such  land  often  lies  within  reach  of  good  lumber  markets.  In  many 
places  in  New  England  land  worth  from  $2  to  $5  per  acre  can  be 
stocked  with  White  Pine  at  fair  annual  profit  on  the  investment,  reck- 
oning lumber  at  present  prices  and  a  period  of  growth  of  from  foity 
to  sixty  3'ears,  and  this  has  encouraged  many  land  owners  to  begin 
planting  on  their  idle  lands. 

An  increasing  amount  of  forest  planting  is  being  done  for  the  pur- 
pose of  protection,  and  this  Bureau  is  giving  practical  aid  in  several 
cases  of  this  nature.  For  example,  the  most  extensive  planting  in 
New  England  is  being  done  by  the  Metropolitan  Water  and  Sewerage 
Boai'd  of  the  Commonwealth  of  Massachusetts,  for  the  purpose  of  pro- 
tecting from  silt  the  immense  reservoir  under  construction  at  Clinton, 
IVIass.,  to  supply  Boston  and  surrounding  cities  with  water.  Seed 
beds,  in  preparation  for  this  planting,  were  established  two  years  ago. 
Planting  was  begun  this  year  under  plans  prepared  by  the  Bureau 
and  carried  forward  with  a  force  of  48  men  under  the  immediate 
direction  of  a  forester  privately  employed.  One  hundred  and  seventy- 
five  acres  were  planted.  It  will  require  three  years  more  to  complete 
the  planting  at  present  planned,  which  will  cover  1,500  acres.  Seed- 
lings are  already  on  hand  for  the  planting  of  this  area,  which  is, 
however,  but  half  of  that  which  the  plantation  will  eventually  occupy. 
In  no  case  has  the  Bureau  furnished  seeds  or  trees  or  participated 
in  any  degree  in  the  exjiense  of  planting.  Its  outlay  is  limited  to  the 
expenses  of  its  agents  in  making  the  preliminary  examinations  and 
planting  plans. 

STUDIES  OF  PLANTED   WOODLANDS. 

Reliable  advice  and  instruction  in  forest  planting  must  be  based 
upon  a  thorough  knowledge  of  the  purposes  for  which  planting  is 
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practicable,  and  of  the  methods  to  be  economically  employed  in  Tan- 
ous  regions.  This  knowledge  can  be  obtained  only  by  an  exhaustive 
study  of  plantations  already  established.  Such  a  study  was  vigor- 
ously pursued,  during  1  he  past  year,  along  the  lines  already  established, 
in  20  large  plantations,  8  of  which  are  located  in  the  Middle  Westand 
12  in  the  East.  The  study  of  the  Hardy  Catalpa  for  economic  plant- 
ing was  completed,  and  a  bulletin  based  upon  it  is  in  press.  A  study 
of  the  White  Pine  for  economic  planting  in  New  England  is  in  prog- 
I'ess,  and  a  report  is  in  course  of  preparation. 

Closely  connected  with  these  investigations  is  a  study  now  under 
way  with  the  object  of  finding  trees  better  adapted  to  the  South- 
western plains  than  those  hitherto  in  use.  Types  of  trees  inured  to 
hard  conditions  of  climate  and  soil  in  other  regions  are  being  intro- 
duced, in  the  hope  that  trees  thoroughly  fitted  for  the  situation  may 
be  discovered. 

STUDIES  OP  FOREST  EXTENSION. 

The  study  of  the  practicabilitj'  of  forest  extension  by  assisting 
natural  reproduction  was  begun  two  years  ago  in  the  timber  belts 
which  project  into  the  prairies  along  the  streams  of  the  Middle  West. 
During  the  past  year  this  study  was  much  advanced  by  a  forest  sur- 
vey which  includ(»d  a  largo  portion  of  Nebraska.     It  was  found  that 
the  forests  of  that  State,  which  consist  mostly  of  narrow  belts  along 
the  streams,  have  extended  over  large  areas  of  prairie  land  within  the 
last  twenty-five  years,  wher(5  they  were  i)rotected  from  fire  and  stock. 
It  is  estimated  that  in  eastern  Nebraska,  where  the  timber  is  confined 
to  hardwoods,  the  growth  of  the  forest  through  its  encroachment  on 
prairie  land  amounts  to  not  less  than  400  square  miles.     The  exten- 
sion of  the  forest  is  not  iceable  on  almost  every  stream  and  ravine. 
The  forest  is  known  to  have  traveled  up  certain  streams  as  much  as 
2  miles  and  to  have  takc^n  complete  possession  of  tracts  of  80  to  100 
acres  of  in^airie  lands  within  the  last  twenty-five  years. 

A  knowledge  of  how  to  assist  natural  reproduction  effectually  will 
be  useful  throughout  the  Middle  West,  where  there  are  hundreds  of 
scantily  wooded  stream  valleys  which  should  support  a  heavy  stand 
of  timber.  Such  knowledge  will  also  be  of  much  use  in  dealing  with 
the  denuded  lands  in  the  Eastern  States,  especially  where  reproduc- 
tion has  been  prevented  by  repeated  fires.  It  is  likely  to  be  of  great- 
est value,  however,  on  the  National  forest  reserves,  where  the  stand 
of  timber  is  often  deficient  and  in  the  management  of  which  time  is 
often  a  less  important  factor  than  on  private  lands. 

RESERVE   PLANTING. 

The  first  step  in  this  iniportant  w^ork  was  taken  this  year.  In  the 
forest  survey  made  in  Nebraska,  convincing  evidence  was  found  of 
the  adaptability  of  the  sand-hill  district  of  that  State  to  the  growth 
of  forest  trees.  Hull  Pine  and  Red  Cedar  are  spreading  over  the  hills 
naturally  near  the  Niobraia  Uiver,  a  decided  tendency  toward  shrub 
growth  exists  thi'oughout  the  district,  and  the  Government's  experi- 
ment in  planting  conifei-s,  nuide  nearly  fifteen  years  ago,  has  been 
attended  with  marked  success.     At  the  recommendation  of  Senator 

)i(^trich,  of  N<»braska,  supported  by  the  Bureau  of  Forestry,  the 
iVesident,  on   the   10th   of  last  Ai)ril,  established  in  the  sand-hill 

•o<ri«'n  i^^'o  fof'^^f.  'v»jj<»v>"»w  of  o  jo'i'*  sive«  of  208,902  acres.     With  the 
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onsent  of  the  Secretary  of  the  Interior,  the  Department  of  Agricul- 
ure  will  establish  nurseries  and  undertake  forest  planting  on  these 
eserves.  Preparation  for  the  work  was  begun  this  spring,  and  simi- 
ar  work  on  other  reserves  is  about  to  begin. 

SAND  DUNES. 

Work  on  the  control  of  sand  dunes  by  forest  planting  was  begun 
:or  the  first  time  during  the  past  year.  Dune  control  has  become 
mportant  in  several  parts  of  the  country  where  serious  damage  is 
threatened  to  valuable  property  by  the  encroachment  of  sand.  In 
southern  Virginia  and  northern  North  Carolina  a  chain  of  immense 
sand  dunes  stretches  north  and  south  along  the  coast.  These  dunes 
are  moving  slowly  landward,  and  within  the  last  few  years  have 
become  dangerous  to  the  United  States  life-saving  stations  and  to 
private  property  of  large  value.  Last  fall,  at  the  request  of  a  num- 
ber of  private  owners,  the  Bureau  made  an  examination  of  a  district 
in  Currituck  County,  N.  C,  and  began  work  at  one  point  to  fix  the 
drifting  sand  sufficiently  to  permit  forest  planting.  In  cooperation 
with  the  ownei*s  of  the  land,  board  fences  and  other  structures  were 
erected  to  alter  the  course  of  the  most  threatening  dunes  and  to  clear 
the  superfluous  sand  from  a  plain  about  certain  valuable  buildings. 
The  work  was  so  successful  that  this  spring  the  ground  was  in  condi- 
tion for  the  planting  of  beach  grass,  which  is  being  used  temporarily 
AS  a  cover.  With  a  fair  growth  of  grass  this  season,  forest  planting 
jn  from  30  to  50  acres  may  be  begun  next  spring.  The  forest,  besides 
protecting  the  buildings,  will  yield  a  much-needed  supply  of  fuel. 
At  other  points  in  the  same  district,  which  extends  30  miles  along  the 
3oast,  the  Bureau  is  now  giving  similar  aid.  In  addition  to  its  direct 
ise  this  work  will  have  great  value  as  an  object  lesson  in  dealing  with 
ihe  sand. 

An  investigation  is  also  being  made  of  the  dunes  formed  by  the 
irift  sand  along  the  Columbia  River  in  Washington  and  Oregon. 
The  dunes  are  destroying  valuable  orchards  and  rich  agricultural 
ands.  They  form  serious  hindrances  to  transportation  along  the 
ines  of  the  Northern  Pacific  Railway  and  the  Oregon  Railroad  and 
Navigation  Company.     After  a  careful  examination  the  Bureau  will 

tempt  to  devise  methods  for  controlling  the  movement  of  the  sand. 
L  •  Oregon  Railroad  and  Navigation  Company  is  assisting  in  the 
Qvestigation. 

EXPENDITURES. 

The  expenditures  of  the  section  of  tree  planting  for  the  year  were 
;1 0,616. 80,  or  8.0  per  cent  of  the  total  appropriation.  Of  this  amount 
►3  per  cent  was  for  salaries  and  47  per  cent  for  field  expenses. 

WORK   FOR  THE   ENSUING   YEAR. 

The  work  in  cooperative  planting  is  giving  highly  satisfactory  results 
md  will  continue  unchanged.  Increased  attention  will  also  be  paid 
o  protective  planting,  especially  in  the  Eastern  States. 

Preparations  for  extensive  planting  on  the  Dismal  River  and  Nio- 
>rara  forest  reserves  in  Nebraska  will  be  pushed  forward  as  rapidly 
IS  possible.  Seed  beds  and  nurseries  are  being  put  in  readiness.  A 
arge  collection  of  seed  will  be  made  this  fall  and  nursery  work  will 
)egin.     Examinations  will  be  made  of  other  forest  reserves,  notably 
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those  in  Oklahoma,  Colorado,  Arizona,  and  southern  California,  to 
determine  the  advisability  of  systematic  planting. 

Careful  studies  will  be  made  in  Oklahoma  and  Arizona  during  the 
year  to  find  methods  of  extending  the  present  forest  stand  by  improv- 
ing the  conditions  for  natural  reproduction.  In  both  regions  field 
parties  are  already  at  work. 

The  reclamat  ion  of  sand  dunes,  both  along  the  coast  and  in  the  inte- 
rior, is  one  of  the  large  problems  tefore  this  Bureau.  Two  field  par- 
ties, one  on  the  Atlantic  coast  and  one  on  the  Columbia  River,  will 
continue  to  investigate  this  problem  during  the  present  season. 


BEPORT  OF  THE  CHEMIST. 


U.  S.  Department  of  Agriculture, 

Bureau  op  Chemistry, 
Washington  y  D.  C,  September  8 ^  1902. 

i:  I  have  the  honor  to  submit  herewith  my  report  of  the  opera- 
of  the  Bureau  of  Chemistiy  for  the  fiscal  j'ear  ended  June  30, 
together  with  an  outline  of  the  proposed  work  for  the  fiscal  year 
ig  June  30,  1903,  and  an  estimate  of  the  probable  expenses  of 
bureau  for  the  fiscal  year  ending  June  30, 1904. 
Respectfully, 

II.  W.  Wiley,  Chemist, 
►n.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAB. 

I  the  1st  of  July,  1901,  the  old  Division  of  Chemistry,  the  first  of 
divisions  organized  in  the  Department  of  Agriculture,  became  by 
>f  Congress  and  Executive  oi-der  the  Bureau  of  Chemistry.  The 
rgement  of  the  scope  of  the  work  by  reason  of  this  change  ren- 
d  necessary  an  entire  reorganization  of  the  working  force  and  a 
itribution  of  the  subjects  of  investigation.  To  this  end,  with  the 
•oval  of  the  Secretary  of  Agriculture,  the  work  of  the  Bureau  was 
ied  into  groups,  and  laboratories  were  established  to  which  each 
ID  of  work  was  assigned.  The  laboratories  organized  for  the  year's 
were  as  follows: 

FOOD  LABORATORY. 

)  this  laboratory,  of  which  Mr.  W.  D.  Bigelow  was  made  chief,  was 
ided  the  study  of  the  composition,  digestibility,  and  adulteration 
aman  foods  in  the  largest  sense  of  that  term,  including  foods  in 
ordinary  sense,  beverages,  and  condiments.  Also  to  this  labora- 
was  assigned  the  study  of  substances  added  to  foods  for  any  pur- 
>  whatever,  of  which  preservatives,  coloring  matters,  and  leavening 
Its  are  types. 

aring  the  fiscal  year  of  1901-1902  the  examination  of  imported  foods, 
}h  was  begun  in  1898,  was  brought  to  a  close,  and  the  results  were 
odied  in  a  report  to  the  Secretary  of  Agriculture,  and  by  him 
smitted  to  the  President.  In  the  coui*se  of  this  work  the  exami- 
>n  of  imported  olive  oils  led  to  the  observation  that  several  oils 
adulterated  which  have  always  been  reported  pure  by  labora- 
8  using  the  standard  methods  usually  employed  in  the  examina- 
of  salad  oils.  The  work  on  the  subject  of  olive  oils  was  there- 
greatly  increased.     It  is  proposed  to  issue  a  publication  on  this 
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subject  during  the  coming  year  which  will  inclnde  the  results  of  the 
examination  of  imported  oils  obtained  through  the  customs  officers 
and  in  the  open  market  in  this  country,  of  domestic  oils  obtained  in 
tlie  open  market,  and  of  both  foreign  and  domestic  oils  which  were 
obtained  from  the  manufacturers,  with  as  full  details  as  possible 
regarding  the  process  of  manufacture  and,  wherever  possible,  with 
affidavits  as  to  their  purity. 

The  results  of  the  examination  of  about  350  samples  of  canned 
meats  during  the  i>receding  year  were  compiled  and  published  in 
Part  X  of  Bulletin  No.  13  of  the  Bureau  of  Chemistry. 

Some  work  lias  been  done  with  the  canned  soups  which  were  exam- 
ined during  the  i)receding  fiscal  year.  The  results  have  been  compiled 
and  the  manuscript  will  shortly  ho  submitted  for  publication. 

A  careful  study  of  tiopical  fruits  grown  in  Cuba  and  Porto  Rico 
has  been  under  way  since  early  autumn,  and  it  is  proposed  to  examine 
as  many  typical  fruits  of  those  islands  as  can  be  obtained  during  one 
calendar  year.  This  work  is  of  more  value  because  of  the  presence 
of  a  member  of  the  food  laboratory  in  Havana  during  the  greater 
part  of  the  year,  who  personally  secured  the  samples.  In  addition 
to  the  examination  of  these  fruits,  samples  of  commercial  fruit  prod- 
ucts have  been  obtained  and  will  shortly  be  subjected  to  analysis  in 
tlie  laboratory. 

In  connection  with  the  studies  of  the  Pomologist  relating  to  the 
question  of  cold  storage  of  fruit,  the  food  laboratory  examined  eight 
varieties  of  apples  at  the  time  of  their  introduction  into  the  storage 
warehouse,  again  when  they  began  to  ripen,  again  when  fully  ripe, 
and  finally  when  overripe.  Owing  to  the  press  of  work  in  the  labora- 
tory when  this  investigation  was  under  way,  the  results  were  not  as 
complete  as  were  desired.  Some  valuable  information  was  gained 
from  them,  however,  and  the  way  is  well  marked  out  for  a  more 
detailed  investigation  of  the  same  question  during  the  present  year. 

In  cooperation  with  the  Virginia  experiment  station,  a  number  of 
vai  ieties  of  apples,  as  well  as  pomace  and  must  product  from  them 
in  the  manufacture  of  (»ider,  have  been  examined  by  the  food  labora- 
tory. The  results  of  this  work  have  been  incorporated  by  Mr. 
William  B.  Alwood  in  his  bulletin  on  the  manufacture  of  cider,  which 
is  now  in  press. 

During  the  latter  part  of  the  fiscal  year  the  wines  for  which  pri2fi8 
were  awarded  at  the  Paris  Exposition  of  1900,  were  examined  in  the 
food  laboratory.  These  analyses  are  of  great  interest  because  of  the 
fact  that  they  are  the  only  complete  analyses  of  American  wines  that 
have  been  made  for  a  number  of  years.  All  available  analyses  of 
Am(»rican  wines  were  collected  by  the  Bureau  of  Chemistry  two  years 
ago  and  published  in  Bulletin  No.  59.  Some  of  the  results  there  given 
are  relatively  recent,  but  the  majority  of  them  were  obtained  a  num- 
ber of  y<»ars  ago,  souk^  as  early  as  1801. 

A  e()mi)arison  of  the  latest  result^s  obtained  with  those  included  in 
Bulletin  No.  59  indicates  that  mark(Hl  improvements  have  been  made 
in  the  methods  of  fermentation  employed  in  the  United  States.  The 
per(*eiitages  of  volatile  acid  and  sugar  are  much  lower,  while  the  per- 
centage of  glyc(ux)l  is  much  higher  in  the  recent  examinations  than  in 
the  earlier  ones.  Perhaps  we  are  not  warranted  in  saying  that  the 
industry  on  the  whole  has  been  improved  to  the  extent  indicated  by 
such  a  comparison,  but  the  numl)er  of  samples  examined  was  sufficient 
to  warrant  nmking  the  statemcMit  somewhat  general.  It  is  highly 
desii'able  that  this  work  be  extended. 
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kn.  important  part  of  the  work  of  the  food  laboratory  during  the 
fiscal  year  was  that  done  at  the  request  of  other  Departments. 
IS  includes  samples  from  the  subsistence  departments  of  the  Army 
d  Navy  and  nonalcoholic  beers  from  the  Attorney-General  and 
sriffs  in  the  Indian  Territory.  At  the  request  of  the  Treasury 
tpartment  an  investigation  was  also  made  of  pineapples,  in  order  to 
termine  as  nearly  as  possible  the  amount  of  sugar  that  is  added  to 
a  canned  pines  imported  into  the  United  States  from  the  Bahamas 
d  th«  Straits  Settlements.  To  determine  this  a  large  number  of 
ported  canned  pines  were  obtained,  and  also  ripe  pines,  from  as 
iny  localities  as  possible,  including  Florida,  Cuba,  Porto  Rico,  and 
e  Bahamas.  Arrangements  have  also  been  made  to  have  samples 
pines  taken  at  Singapore  preserved  according  to  directions  and 
ipped  to  the  laboratory  for  examination. 

The  food  laboratory  has  done  an  important  work  during  the  last 
K5al  year  in  collecting,  investigating,  and  comparing  methods  for  the 
lamination  of  a  large  variety  of  foods.  This  work  was  taken  up  at 
le  request  of  the  Association  of  Ofl&cial  Agricultural  Chemists,  in 
hich  the  chief  of  the  food  laboratory  is  at  present  the  referee  on  food 
iulteration.  He  has  worked  in  cooperation  with  13  prominent  food 
lemists  of  the  United  States  and  Canada  in  the  preparation  and  col- 
(ction  of  these  methods.  The  results  of  their  labor  have  been  pub- 
shed  as  Bulletin  G5  of  the  Bureau  of  Chemistry,  which  forms  a  better 
iboratory  manual  for  the  examination  of  the  subjects  it  includes  than 
Qy  single  reference  book  that  has  been  published.  Since  this  buUe- 
n  was  published,  three  additional  subjects  have  been  treated  by  the 
lemists  to  whom  they  were  assigned. 

ROAD   MATERIAL  LABORATORY. 

This  laboratory,  of  which  Mr.  L.  W.  Page  was  made  chief,  was 
ablished  in  collaboration  with  the  Office  of  Public  Road  Inquiries, 
id  is  not  yet  fully  equipped.  The  installation  of  the  laboratory 
jgan  in  December,  1900,  and  it  was  impracticable  to  begin  work  for 
>veral  months,  on  account  of  the  time  necessary  for  even  a  partial 
^uipment.  Therefore  the  fiscal  year  ended  June  30  last  is  the  first 
jar  of  operation  of  this  laboratory. 

The  object  of  the  road  material  laboratory  is  to  obtain  results,  by 
eans  of  physical  and  chemical  tests.,  from  small  samples  of  road 
aterials,  to  aid  the  road  builder  in  selecting  the  most  suitable  mate- 
al  available,  and  to  advise  him  as  to  the  best  methods  of  construction 
»  be  used  in  his  work. 

Up  to  the  present  time  it  has  been  possible  to  test  only  materials 

jed   for  macadam,  gravel,  and  clay  roads.     To  properly  meet  the 

ious  conditions  of  traffic  and  climate  to  which  roads  are  subjected 

irh  suitable  road  materials,  it  is  necessarj'  to  carefully  study  the 

lemical  and  physical  properties  of  these  materials,  and  it  is  here  that 

le  principal  work  of  the  road  material  laboratorj^  lies.     In  a  broad 

jnse,  the  value  of  any  road  material  is  dependent  upon  the  degree  to 

hich  it  possesses  certain  physical  and  chemical  properties,  and  these 

roperties  often  depend  on  a  peculiar  chemical  composition.     The 

ork  of  the  laboratory  therefore  comes  under  three  principal  heads, 

iz,  physical  tests,  for  determining  the  degree  to  which  a  material 

es  the  essential  physical  properties  necessary  for  good  roads; 

ical  analyses,  together  with  the  chemical  investigation  of  certain 

ntial  properties;  and  petrographic  determinations  of  the  various 
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rock  samples,  so  that  they  Ciiii  be  properly  classified  according  to  their 
miueral  composition. 

The  most  important  of  the  physical  proi)ertie8  which  are  made  8ub- 
jects  of  investigation  are:  Hardness,  or  the  property  possessed  by  a 
mat^^rial  to  resist  the  wear  caused  by  the  abrasion  of  the  wheels  of 
vehicles  and  horses'  feet,  and  toughness,  or  the  adhesion  between  the 
fine  particles  of  a  material  which  gives  it  the  iwwer  to  resist  fracture 
when  subjected  to  the  blows  of  trafl&c.  This  pi*operty,  while  dLstinct 
from  hardness,  is  int  imately  associated  with  it  and  can,  in  a  measure, 
make  up  for  a  dolicien(*y  in  hardness.  Hardness,  for  instance,  would 
Im^  the  resistance  ofT(»red  by  a  material  to  the  grinding  of  au  emei^' 
wheel;  toughness,  the  n^sistance  to  fracture  when  struck  with  a  ham- 
m(H\  Cementing  value,  which  is  i)robably  the  most  imp<ntant  prop- 
erty to  be  sought  for  in  macadam  rocks,  gravels,  and  (rlays,  is  the 
projxM'ty  possessed  by  the  dust  of  tliese  mat<» rials  to  act,  after  wetting, 
as  a  cemont  to  tho  coarser  fragments  com  posing  the  rock,  bringing' them 
togethei*  to  form  a  smooth,  impervious  shell  over  the  surface.  The 
degrt^e  to  which  a  material  absorbs  water  is  also  an  important  proj)- 
erty,  as  is  also  the  density  of  macadam  rock. 

All  samples  rec(»ived  at  this  laboratory  during  the  past  year  have 
been  subjected  to  the  necessary  tests  for  determining  the  degree  to 
which  they  possess  the  above  proi)erties.  Thej'  have  also  been  ana- 
lyzed chemically  or  petrographically,  as  the  particular  cuse  required, 
and  properly  classified.  Hesides  these  standard  tests,  several  new 
ones  have  l)een  proposed  and  investigated. 

In  addition  to  the  regular  tests  certain  lines  of  investigation  have 
been  taken  u]),  which,  it  is  hoped,  will  be  of  benefit  to  the  nwd 
builder.  Among  the  most  impoi-tant  of  these  is  a  study  of  imrut 
claj's,  together  wit  h  t  lu^  cem(»nt  ing  value  of  clay.  The  result^s  obtjiined 
from  this  work  warrant  the  expectation  that  satisfactory  roiulsoan  be 
built  of  moch'rately  l)urne(l  clay  at  a  comparativelj'  small  cost.  If 
this  ])e  true  it.  will  l»e  of  great  ])enefit  to  those  citiztms  of  cmr  country' 
who  liv<»  in  (listri<*ts  where  no  liaitl  materials  for  road  building'  are 
avaihibl(\  It.  is  the  i)uri)<)se  of  this  laboratory  during  the  pn^sent 
year  to  build  an  (^xperimcMital  load  of  burnt  claj^,  in  collaboration  with 
the  Ofllice  of  Public  Road  Inquiri(»s,  and  thus  ticst  in  a  practical  way 
the  results  obtained  in  the  laboratory. 

During  the  past  lis(*al  y(»ar  lot)  abrasion  tests  have  been  made,  IB^ 
cementation  tests,  SS  (^hemieal  analj'ses,  180  petrographiciil  analyses, 
150  absorption  tests,  an<l  the  same  number  of  specific  densities.  Two 
hundred  and  sevc^nty-one  miscellaneous  samples  were  received.  These 
samples  have  conu*  from  all  parts  of  the  United  States,  including  some 
of  our  n(»w  possessioiis,  and  in  no  instance  has  a  sample  been  solicited 
in  any  way.  They  have  (*ome  almost  exclusively  from  practical  road 
build(M-s,  (Mideavoring  to  lessen  the  cost  and  improve  the  quality  of 
their  work. 

DENDRO-CHEMICAL  T.AUORATORY. 

Mr.  W.  H.  Krug  was  made  c]ii(»f  of  this  laboratory.  It  was  organ- 
iz(Ml  in  collaboration  with  the  Bureau  of  Forestry  for  the  purpos**  of 
instituting  a  comph'te  chemical  stu<ly  of  forest  in*o  lucts  in  all  their 
et'onomical  relations.  The  work  done  during  the  year  ended  June 
30,  11K)2,  was  divided  into  the  following  groups: 

(1)  liesearches,  in  cooperation  with  the  Association  of  OiBciri 
\gricultural  Chemists,  on  analytical  nu^tliods  applied  to  feeding 
ui.iifTs,  and  also  on  methods  of  analysis  of  tanning  materials. 
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(2)  Preparation  and  analysis  of  300  samples  of  wood  and  bark' 
len  from  sections  of  Quercus  prinus,  Quercus  rubra,  Quercvs  alba, 
vercus  velidina,  and  Tsuga  heterophyUa  (hemlock)  supplied  by  the 
ireau  of  Forestry. 

(3)  Examination  of  nine  unidentified  tree  secretions  from  the  Phil- 
)ine  Islands,  to  determine  their  possible  identity  with  gutta-percha. 

(4)  Partially  completed  investigations  on  a  series  of  tree  secretions 
bmitted  by  the  Philippine  Bureau  of  Forestry,  which  were  fully 
mtified  before  shipment. 

(5)  A  comparative  study  of  the  properties  of  synthetic  and  native 
mphor. 

(6)  An  investigation  of  methods  for  the  extraction  of  guaiac  resin 
)m  lignum-vitsB  chips  and  sawdust. 

(7)  An  extensive  study  of  certain  products  obtained  by  a  new  proc- 
ie vised  for  the  distillation  of  waste  pine  wood.     The  plant  where 

18  system  is  in  operation  was  visited,  and  the  principle  of  the  proc- 
8  was  made  the  subject  of  a  special  report. 

(8)  A  partially  completed  study  of  the  chemical  composition  and 
lysical  projyerties  of  American  wood  pulps  and  wood-pulp  papers 
)tained  from  the  manufacturers. 

(9)  A  microchemical  and  histological  study  of  the  development  of 
le  cellular  tissues  of  certain  oaks  which  has  l^een  carried  on  by  Mr. 
.  J.  Howard.  This  work  is  almost  completed  and  will  be  accom- 
mied  by  a  review  of  the  literature  on  the  subject. 

(10)  Preliminary  work  on  the  availability  of  certain  hitherto  unused 
oods  as  a  source  of  wood  pulp. 

(11)  Preliminary  work  on  chemical  methods  for  killing  useless 
mber. 

(12)  Analysis  of  22  samples  of  Indian  corn  for  the  Division  of 
3tany. 

(13)  Determination  of  the  cellulose  and  pentosans  in  30  samples  of 
uit  for  the  food  laboratory. 

(14)  The  preparation  of  a  card  index  covering  all  chemical  litera- 
je  bearing  on  dendro-chemistry. 

SUGAR  LABORATORY. 

Mr.  G.  L.  Spencer  was  made  chief  of  this  laboratory,  and  the  analyt- 
%i  work  for  the  year  ended  June  30,  1902,  included  analyses  of  sir- 
1     sugars,  sugar  beets,  sugar  cane,  etc.    The  total  number  of  analyses 
2,439,  distributed  as  follows: 

:;ellaneoTis  samples 32 

jtars  in  cooi)eration  with  the  Treasury  Department 775 

lurs  for  the  War  Department 5 

,       cane . .  146 

.^ax  beets  grown  on  the  Department's  farm 80 

gar  beets  from  the  State  experiment  stations .  -  45 

gar  beets,  miscellaneous  samples 1, 338 

rghom  cane _ 7 

elons 11 

Total  nmnber  of  samples 2, 439 

The  work  of  the  sugar  laboratory  included  also  the  preparation  of 
plies  to  letters  concerning  the  sugar  industry  in  general,  the  editing 

the  manuscript  for  Farmers' Bulletin  No.  135,  "Sorghum  sirup 
anufacture,"  and  the  correction  of  the  proof  sheets  and  the  revision 

Farmers'  Bulletin  No.  52,  *'The  sugar  beet." 
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The  purpose  of  the  sugar  laboratory  is  to  study  from  a  chemical 
point  of  view  all  asi)ect*>  of  the  sugar  industry,  including  therewith 
those  nearly  allied  (».arbohydrates,  starches.  The  work  covers  practi- 
cally the  chemical  studies  and  related  techno-chemical  industries 
having  for  their  object  the  manufacture  of  sugar  or  starch,  or  their 
produ(*tuS,  in  any  form,  or  for  any  purpose.  The  sugar  industry  is 
preeminently  one  which  has  depended  for  its  development  on  chem- 
ical researcrli,  and  it  is  safe  to  say  that  the  beet  would  still  be  only  a 
garden  vegetable,  devoid  of  any  x)ractical  utility  for  sugar  making, 
had  it  not  l)een  for  the  impetus  given  to  its  development  by  ohemists. 

The  most  important  collaborative  work  of  the  sugar  laboratory  has 
been  in  the  study  of  the  composition  of  the  sugar  beet  as  affected  by 
environment,  in  which  this  laboratory  has  had  the  assistance  of  the 
Weather  Bureau  in  collecting  and  preparing  the  meteorological  data 
in  various  parts  of  tlie  country  where  experiments  were  conducted; 
also  th(>  valuable  collaboration  of  the  North  Carolina,  Iowa,  Michigan, 
Utah,  Virginia,  Indiana,  Wisconsin,  Kentucky,  and  the  two  New  York 
experiment  stations,  which  have  consented  to  furnish  the  agricul- 
tural data  in  connec^tion  with  the  work,  and  also  to  duplicate  the 
ch(»mical  analyses. 

()th(»r  interesting  and  valuable  work  of  the  sugar  laboratorj' has 
been  the  collaborative  study  of  the  composition  of  muskmelons  as 
affected  by  environment.  In  this  work  the  lal)oratory  has  had  the  col- 
laboration of  the  following  experiment  stations  for  the  agricultural 
data  and  also  for  duplicating  the  chemical  analyses:  New  Jersey, 
California,  Colorado,  Delaware,  Arizona,  North  Carolina,  Kentucky, 
Indiana,  '^Fexas,  and  Maryland. 

INSECTICIDES  AND   AGRICULTURAL  WATER  LABORATORY. 

Of  this  laboratory  Mr.  J.  K.  Haywood  was  made  chief.  In  some 
instances  it  has  been  necessary  to  put  more  than  one  group  of  investi- 
gations in  one  laboratory,  as  the  equipment  of  the  Bureau  would  not 
l>ermit  th<?  formation  of  a  separate  laboratory  for  each  subject  of 
study.  Foi*  this  reason  the  subjects  of  insecticides  and  agricultural 
waters  have  In^en  placed  in  one  laboratory. 

During  the  year  ended  June  30,  1902,  the  study  of  the  composition 
of  the  springs  on  the  Government  reservation  at  Hot  Springs,  Ark., 
undertaken  in  cooperation  with  the  Interior  Department,  was  com- 
pleted, and  the  results  compiled  and  forwarded  to  the  Secretary  of  the 
Interior,  who  had  them  published  as  Senate  Document  No.  282.  This 
work  shows  the  composition  of  all  the  hot  springs,  explains  their 
medicinal  (lualities,  and  gives  very  complete  methods  for  the  analysis 
of  waters  of  this  class. 

In  collaboration  with  the  Division  of  Entomology,  this  laboratory 

has  made  analyses  of  about  100  samples  of  insecticides,  fungicides, 

and  disinfectants,  gathered  from  all  parts  of  the  United  States.    The 

work  (lone  upon  tliis  subject,  has  been  imblished  in  a  popular  form  as 

Farmers'  Bulletin  14(3,  and  in  a  more  technical  and  complete  form  as 

bulletin  No.  OS,  of  th(>  Bureau  of  C'hemistry.     The  methods  of  analysis 

ised,  many  of  which  were  devised  for  the  work,  are  given  in  the  latter 

)ulletin.     Tlie  results  of  this  work  show  that  many  of  this  class  of 

)reparations  are  of  litth*  or  no  value  for  the  purpose  intended,  while 

iiany  more  that  could  just  as  well  be  prepared  by  the  farmer  are  sold 

it  an  exorbitant  rate.     Objection  lias  been  made  on  the  part  of  vari- 

.11.   -nninifap^'i   ^vf  '>f  oropWctarv  articles  used  as  insecticides  and 
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icides  to  the  right  of  the  Department  to  make  analyses  of  their 

dUCts  and  to  publish  the  results.     In  this  connection,  it  may  be 

itioned  that  it  is  not  the  object  of  these  investigations  to  in  any 
»y  injure  the  business  of  any  reputable  manufacturer.  It  is  hard  to 
•e,  however,  how  publicity  in  regard  to  these  matters  can  be  objected 
►.  The  interests  of  the  farmers  and  others  using  these  bodies  is  of 
rst  importance  in  these  investigations.  If  it  be  true  that  many  of 
lese  bodies  fail  to  possess  the  properties  attributed  to  them,  the 
tanufacturer  is  as  much  interested  in  knowing  this  as  the  consumer, 
eeause  it  may  be  assumed  that  no  reputable  manufacturer  would 
esire  to  continue  to  place  upon  the  market  an  article  which  is  less 
aluable  than  it  is  claimed  to  be.  If,  however,  occasion  should  ever 
rise  where  a  manufacturer,  after  being  informed  of  the  nature  of  a 
ody,  should  desire  to  continue  to  sell  a  practically  worthless  prepara- 
ion,  it  seems  only  proper  tliat  the  public  should  be  informed  in 
egard  to  the  exact  character  of  the  article  offered. 

In  every  instance,  before  publication,  the  analyses  of  these  bodies  are 
ubmitted  to  the  proprietors,  and  they  have  alwaj's  ample  opportunity 
0  make  any  representations  in  regard  to  the  matter  which  may  seem 
>roper  to  them.  Especially,  if  our  analysis  is  in  error,  and  this  must 
lecessarily  sometimes  happen,  the  proprietor  of  the  article  has  the 
iportunity  to  point  out  the  mistakes  which  have  been  made,  in  which 
tase  an  attempt  is  always  made  to  rectify  them  before  publication. 
i  seems,  therefore,  that  studies  of  this  kind  are  well  suited  to  pro- 
ect  both  the  interests  of  the  manufacturer  and  the  consumer,  and  that 
10  reasonable  objection  can  be  raised  against  them. 

During  the  past  year  work  was  begun,  also  in  collaboration  with 
he  Division  of  Entomology,  on  the  amount  of  free  arsenious  oxid 
^hich  may  be  present  in  Paris  green  used  for  spraying,  without 
ijury  to  the  foliage.  This  work  will  be  of  great  value  and  will 
nable  the  State  experiment  stations  to  determine  the  value  of  any 
articular  sample  of  Paris  green  for  spraying  purposes. 

Work  was  also  begun  during  the  past  year  upon  a  study  of  the 
rsenic  content  of  papers,  wall  papers,  tapestries,  and  fabrics  of  vari- 
os  kinds.  It  is  a  well-known  fact  that  the  presence  of  large  quauti- 
ies  of  arsenic  in  these  goods  is  injurious  to  health. 

In  collaboration  with  the  Office  of  Experiment  Stations  (irrigation 

Qvestigations),  work  was  begun  upon  a  study  of  the  water  used  for 

rrigation  purposes  in  the  Western  States,  and  especially  in  the  rice 

•elt  of  Texas  and  Louisiana.     It  is  expected  that  this  work  will  be  of 

mense  benefit  to  rice  growers  in  enabling  them  to  determine  what 

ers  are  most  suitable  for  their  purpose.     An  important  feature  of 

3  work  is  a  study  of  the  effect  of  the  backing  up  of  sea  water  con- 

eq^uent  upon  the  pumping  of  large  quantities  of  water  out  of  the  low 

treams  of  Louisiana.     If  the  content  of  salt  in  the  river  rises  to  such 

m  extent  as  to  be  injurious  to  the  rice  crop,  the  irrigation  investiga- 

ions  office  will  endeavor  to  make  suggestions  and  assist  the  rice  grow- 

)TS  to  other  means  of  irrigation. 

Many  samples  of  insecticides  and  fungicides  have  been  analyzed 
luring  the  year  in  this  laboratory,  together  with  numerous  samples 
•f  irrigation  waters.  In  several  instances  the  water  supply  of  small 
ities  has  been  examined  to  determine  its  healthfulness. 

ITie  chief  of  this  laboratory  having  been  appointed  referee  on 
nsect icides  and  fungicides  for  the  Association  of  Official  Agricultural 
Jhemists,  a  large  amount  of  work  was  done  in  cooperation  with  that 
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association.  Many  new  methods  of  analysis  of  this  class  of  oompounds 
were  devised  and  tested  and  samples  for  analysis  sent  to  14  different 
chemists  for  purposes  of  comx)arison. 

SOIL.  LABORATORY. 

Since  the  chemistry  of  the  soil  is  the  foundation  of  agricultural 
chemistry,  a  special  laborator}^  with  Mr.  C.  C.  Mooi*e  as  chief,  lias 
been  established  to  study  the  cheuiical  composition  of  the  soil  and 
the  best  methods  of  analysis. 

This  laboratory  has  continued  in  a  lino  of  soil  investigations  which 
were  commenced  in  the  Division  of  Chemistry  about  seven  years  ago. 
Its  specific  work  has  been  to  devise  methods  whereby  the  amount  of 
mineral  matter  in  a  soil  in  a  condition  to  be  assimilated  by  plants 
may  be  estimated,  the  purpose  being  to  foi'ecast  and  supply  those 
ingredients  which  would  have  been  found  deficient  by  the  growing 
plant.  After  a  very  elaborate  series  of  pot  experiments  upon  the 
growth  of  oats,  beans,  and  buckwheat,  a  scheme  for  the  determina- 
tion of  the  amounts  of  phosphorus  pentoxideand  potash  available  for 
the  plant  was  devised. 

In  the  early  part  of  th(^  year  a  unification  of  the  laboratory  studies 
was  undertaken  by  a  direct  appli(»-ation  to  the  actual  conditions  of 
field  crops.  Accordingly,  a  series  of  plot  exi)eriments  was  l)egun  in 
Tennessee  upon  tlie  growth  of  oats,  '^rennessee  was  selected  for  these 
experiments  because  of  the  many  varieties  of  soil  and  geological 
formations  found  in  that  State.  About  25  plots  were  grown,  ranging 
the  full  length  of  tlie  State.  Samples  of  the  soil  and  subsoil  were 
taken  at  the  time  of  seceding.  These  samples  were  analyzed,  and  from 
the  results  a  conclusion  was  drawn  as  to  the  amount  of  phosphorus 
and  potasJi  wliich  would  probably  be  utilized  by  the  plants  in  the 
course  of  their  growth.  At  the  maturity  of  the  crop  a  sample  of  soil 
was  secured  from  an  accuratel}'  definc^d  area.  From  the  analysis  of 
this  sample  the  amount  of  mineral  mattei'  removed  was  calculated,  and 
the  results  wore  compared  with  the  forecast  as  made  from  the  previous 
analysis  of  the  soil.  Very  significant  results  were  obtained,  and  owing 
to  the  vast  importance  of  such  an  investigation  it  was  decided  to 
extend  the  scope  of  tlie  work  and  verify  the  results  by  an  extensive 
application  of  the  theory  tliroughout  the  United  States. 

Accordingly,  a  cooperative  plan  of  study  was  arranged.  A  circular 
outlining  tlie  nature  of  1  lie  work  was  prepai-ed  and  sent  to  the  vari- 
ous agricultural  (experiment  stations.  Twenty-eight  stations  agreed 
to  undertake  the  work.  The  ])lan,  in  brief,  is  as  follows:  Eat^h  sta- 
tion selected  a  tyi)ical  soil,  pii^ferably  one  that  had  received  no  fer- 
tilizer, which  was  considered  the  best,  suited  for  the  purpose.  Four 
adjoining  plots  <  f  cereals  w(M(»  sown — spring  wheat,  oats,  rye,  and 
barley.  From  the  ciMiter  of  the  plots  and  over  an  area  of  about  4 
square  feet  samples  of  soil  were  secured  to  three  successive  depths  of 
9  inches.  The  soils  and  subsoils  were  shipiwd  to  this  laboratory, 
where  a  portion  was  used  for  tlu^  (^ximm'I mental  culture  in  pots  and  the 
remainder  redistributed  among  the  cooperating  stations  for  analysis 
and  study. 

At  maturity  the  (*rops  are  to  be  harvested  and  forwarded  to  this 
laboratory,  where  they  will  be  analyzed  and  the  amount  of  mineral 
'natter  removed  will  be  calculated. 

This  is  probably  tlu^  most  extensive  chemical  investigation  of  method 
■■n  U'^^nnine  the  fertility  of  soil  which  has  been  undertaken.    Eaci 
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cooperating  station  was  supplied  with  54  samples,  representing  the 
ioils  and  subsoils  from  27  States,  and  with  the  analyses  of  the  four 
^arietieft  of  cereals  grown  on  these  soils.  There  was  also  supplied  to 
^ach  station  a  piece  of  apparatus  designed  by  this  laboratory,  whereby 
12  samples  of  soil  may  be  simultaneously  subjected  to  specified  constant 
conditions  of  digestion,  viz,  a  definite  temperature  and  the  continuous 
agitation  of  the  soil  in  its  solvent.  With  this  equipment  the  cooperat- 
ing stations  will  endeavor  to  verify  the  scheme  of  analysis,  as  outlined 
by  this  laboratory,  and  in  addition  such  theories  as  have  been  or  may 
be  proi)osed  by  authorities  on  this  subject. 

A  study  of  some  of  the  sugar-cane  soils  of  Georgia  and  Florida  was 
made  in  this  laboratory  during  the  past  year.  Sixty-five  samples  of 
these  soils  were  subjected  to  a  complete  chemical  study,  and  the  data 
obtained  have  been  compiled  and  incorporated  in  a  bulletin  on  the 
manufacture  of  cane  sirup. 

The  analytical  work  for  the  past  year  consisted  of  the  analysis  of 
140  soils  and  375  crop  samples. 

FERTILIZER  LABORATORY. 

Intimately  connected  with  the  laboratory  devoted  to  the  study  of 
the  composition  of  soils  is  the  one  which  has  in  charge  the  study  of 
domestic  and  commercial  fertilizers.  To  this  laboratory,  of  which 
Mr.  E.  G.  Runyan  is  chief,  samples  of  soil  are  referred  when  the 
object  is  simply  to  determine  the  quantity  of  plant  food  or  fertilizing 
material  which  they  contain. 

The  work  done  in  this  laboratory  during  the  year  ended  June  30, 
1902,  included  complete  or  partial  analyses  of  the  following  materials: 

Mineral  or  natural  prodncts 26 

Fertilizers - 40 

AqneoTis  soil  extracts 6 

Scdls - 112 

MisceUaneous  samples 37 

Total 221 

The  purity  of  chemicals  purchased  for  the  use  of  the  Bureau  has  also 
been  determined  in  this  laboratory,  and  a  record  has  been  kept  of  all 
samples  received  in  the  soil,  fertilizer,  and  various  other  laboratories. 

A  considerable  amount  of  time  and  labor  has  been  given  to  the 
testing  of  new  and  proposed  methods  of  analyzing  and  valuing  ashes 
and  other  fertilizing  materials,  much  of  this  work  being  carried  on  in 
cooperation  with  the  Association  of  Official  Agricultural  Chemists. 

OENOLOGICAL  INVESTIGATIONS. 

This  Bureau  has  continued  during  the  year  ended  June  30, 1902,  the 
nenologieal  investigations  of  the  previous  year  in  collaboration  with  Mr. 
William  B.  Alwood,  of  the  Virginia  Agricultural  Experiment  Station. 
The  chemical  work  in  connection  with  these  investigations  was  done 
chiefly  in  the  laboratory  of  this  Bureau,  but  we  are  indebted  also  to  Mr. 
R.  J.  Davidson,  the  chemist  of  the  Virginia  Agricultural  Experiment 
Station,  for  a  large  amount  of  work  which  he  gratuitously  contributed 
to  these  investigations.    This  work  was  classified  under  two  heads,  viz : 

First.  The  collection  and  forwarding  of  various  fruits  for  chemical 
analysis  with  a  view  to  a  complete  study  of  the  composition  of  Amer- 
ican fruits.     This  work  was  done  with  the  special  object  of  gathering 

AGR  1902 10 


146  DEPABTMEKTAL   BEFOBTS. 

necessary  data  to  assist  in  the  study  of  the  technique  of  cider,  wine, 
and  vinegar  fermentation,  so  that  we  may  be  better  able  to  handle 
the  large  amount  of  our  fruits  falling  below  merchantable  grade,  and 
to  determine  the  value  of  certain  varieties  for  the  manufacture  of  the 
products  mentioned. 

Second.  The  isolation  and  study  of  the  organisms  which  cause  fer- 
mentation, both  vinous  and  acetic,  and  also  malfermentAtions  which 
tend  to  destroy  the  products  sought  to  be  secured  and  conserved.  In 
this  study  the  prime  data  sought  are  the  chemical  changes  produced 
in  fermenting  fruit  musts  or  saccharine  solutions  of  all  kinds,  and 
the  determination  of  the  best  methods  of  bringing  abont  these  chemical 
changes  in  the  most  practicable  manner,  and  conserving  with  certainty 
the  desirable  products  formed  from  further  changes  by  i-eason  of 
malf  ermentation . 

Under  the  fii'st  head,  a  considerable  number  of  different  varieties 
of  apples  has  been  collected  and  analyzed  during  the  year.  This  has 
served  for  the  beginning  of  a  comprehensive  study  on  the  chemistr}' 
of  fruits.  In  the  course  of  this  pi'eliminary  work  it  has  been  found 
that  the  methods  of  analysis  are  not  well  perfected,  and  as  a  conse- 
quence it  has  l)ecome  necessary  to  take  up  this  whole  subject  anew. 
This  work  will  be  continued  on  all  our  native  fruits  and  berries  which 
have  commercial  impoilanco. 

ITnder  the  second  head,  a  considerable  number  of  alcoholic  fer- 
ments, belonging  to  the  genus  Saccharomyces,  both  from  foreign  wines 
and  (iidei's  and  those  of  American  production,  has  been  separated  and 
redu(»ed  to  pure  cultures.  The  study  of  these  organisms  as  to  their 
chemical  reaction  on  fruit  musts  and  saccharine  solutions  is  well 
under  way  and  promises  most  interesting  scientific  and  economic 
results.  In  the  study  of  the  alcoholic  ferments  proper,  numbers  of 
organisms  have  been  detected  and  isolated  which  are  closely  related 
to  the  above-mentioned  genus  Saccharomyces,  but  which  from  the 
nature  of  their  reaction  upon  fruit  musts  are  denominated  malfer- 
ments,  because  they  destroy  or  injuriously  alter  those  proilucts  which 
it  is  desired  to  conserve.  The  critical  study  of  these  organisms  awaits 
a  convenient  time. 

This  kind  of  work  on  fermentations  is  too  new  a  field  of  investigation 
to  warrant  a  positive  sUitement  in  regard  to  it43  importance,  further 
tlian  to  say  that  it  is  studied  in  Europe  in  the  most  assiduous  manner 
in  the  Goveinment  laboratories,  and  makers  of  wines,  cidc]*s,  and  vine- 
gars assert  that  the  laboratory  results  are  used  by  them  with  the 
greatest  benefits.  In  the  experiments  in  the  use  of  pure  cultures  of 
the  alcoholic  ferments  at  the  Virginia  Agricultural  Experiment  Sta- 
tion most  excellent  ciders  have  been  produced. 

There  is  a  further  application  of  this  investigation,  viz,  the  employ- 
ment of  these  and  allied  organisms  for  the  inversion  of  starch,  in  the 
manufacture  of  commercial  compressed  j^easts,  in  the  inversion  of 
nonfermentable  sugars  to  fermentable  forms,  and  in  the  differentiation 
of  sugara  by  the  use  of  specific  organisms  brought  to  a  state  of  pure 
culture.  This  line  of  inquiry  promises  to  be  of  great  importance,  both 
in  the  chemical  laboratory  and  in  the  practical  application  of  chem- 
istry to  the  arts  and  manufactures. 

MISCELLANEOUS  INVESTIGATIONS. 

As  in  previous  years,  the  Bureau  of  Chemistry  has  been  called  upon 
during  the  past  fiscal  year  to  make  a  number  of  analytical  and  other 
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lyeBtigations  for  other  Bureaus  and  Divisions  of  the  Department  and 
>r  other  branches  of  the  Government.  Some  of  these  investigations 
re  of  such  a  character  that  they  are  referred  to  the  special  laboratory 
»propriate  in  each  case.  Many,  however,  have  been  of  such  a  char- 
«ter  as  not  to  fall  within  the  lines  of  work  of  any  of  the  special 

K)ratories9  and  have  been  investigated  by  or  under  the  direction  of 
assistant  chief  of  the  Bureau. 

As  a  noteworthy  example,  there  may  be  cited  from  the  work  of  the 
)ast  fiscal  year  investigations  undertaken  at  the  request  of  the  Division 
)f  Entomology,  to  ascertain  the  extent  of  the  danger  from  fire  and 
explosion  attending  the  use  of  carbon  disulphide  as  an  insecticide. 
rhe  results  of  this  work  have  been  published  in  Farmers'  Bulletin 
^o.  145. 

Perhai)S  the  most  important  class  of  these  miscellaneous  investi- 
^tions  is  the  control,  by  means  of  chemical  and  physical  tests,  of 
materials  purchased  by  this  and  other  Departments  of  the  Govern- 
ment. Many  large  corporations,  both  municipal  and  private,  are 
dstablishing  as  thorough  a  scientific  control  as  practicable  over  all 
pnrchases  of  supplies  made  by  them.  It  is  to  be  regretted  that  instead 
3f  leading  in  this  movement  most  if  not  all  of  the  Executive  Depart- 
ments of  the  Government  have  failed  to  make  any  considerable  use  of 
this  valuable  means  of  controlling  the  quality  of  materials  purchased. 
This  is  of  especially  great  importance  for  the  Government,  because 
practically  all  supplies  are  purchased  on  the  basis  of  competitive 
bids,  a  system  which  requires  the  utmost  precision  in  all  specifica- 
bions. 

Progress  has  been  made,  however,  as  is  evidenced  by  the  increas- 
ing number  and  variety  of  materials^  submitted  to  this  Bureau  by 
irarious  branches  of  the  Government  for  examination  in  regard  to 
purity,  quality,  etc.  Among  the  notable  examples  of  the  past  fiscal 
^ear  may  be  mentioned  extensive  investigations  relative  to  canceling 
inks  for  the  Post-Office  Department,  the  analysis  of  samples  of  coal 
Tor  the  Interior  Department,  etc. 

The  work  included  not  merely  the  analysis  of  samples  submitted, 
but  also  investigations  undertaken  with  a  view  of  obtaining  data  for 
bhe  formulation  of  specifications  which  will  not  only  give  analytical 
results  more  meaning  and  value,  but  which  will  enable  the  bidders 

id  purchasing  ofl&cers  to  agree  in  regard  to  the  exact  meaning  of 
cifications.  Rigid  specifications  are  of  great  importance,  not  only 
tor  the  protection  of  the  Government,  but  also  for  the  protection  of 
bidders  of  the  best  class.  Advantage  will  accrue  to  the  Government 
because  the  quality  of  supplies  furnished  can  be  accurately  ascer- 
tained. On  the  other  hand,  bidders  will  be  benefited  by  the  removal 
jf  all  doubt  as  to  the  quality  of  goods  to  be  furnished.  Bidders  of 
bhe  best  class  will  therefore  be  protected  from  the  competition  of 
y^endors  of  inferior  goods. 

The  supervision  of  the  sugar  laboratories  of  the  ports  of  Philadel- 
phia, New  York,  and  Boston,  assigned  a  few  years  ago  by  an  agree- 
ment between  the  Secretary  of  the  Treasury  and  the  Secretary  of 
Agriculture  to  this  Bureau,  has  been  continued.  A  sample  from  each 
3f  these  laboratories  is  sent  each  day  for  comparative  analysis.  Each 
month  a  summary  of  the  analyses  of  these  samples  is  compiled  in  order 
bo  determine  the  reliability  and  the  accuracy  of  the  work.  From  time 
bo  time,  as  the  exigencies  of  the  service  may  require,  personal  inspec- 
bion  is  made  of  the  sugar  laboratories  and  comparative  polariza- 
tions secured  on  the  samples  of  sugar  and  standard  quartz  plates,  in 
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order  to  insure  the  accuracy  of  the  instruments  in  use.  When  it  is 
considered  that  the  duties  on  imported  sugars  amount  in  round  num- 
bers to  $60,000,000  annually,  and  that  these  duties  are  laid  in  accord- 
ance with  the  polarizations  of  the  sugar  imported,  the  importance  of 
securing  a  rigid  and  accurate  control  of  the  processes  is  at  once 
apparent. 

Many  other  problems  connected  with  the  collection  of  duties  have 
been  referred  by  the  Treasury  Department  to  this  Bureau  during  the 
past  year.  One  of  the  most  imi)ortant  of  these  investigations  relates 
to  the  rate  of  duty  which  is  levied  upon  imported  pineapples  preserved 
in  cans.  The  law  requires  a  certain  rate  of  duty  to  be  collected  on 
imports  of  this  kind  when  the  pineapples  are  preserved  in  their  own 
juice  and  a  different  rat<3  of  duty  if  sugar  be  added  in  the  process  of 
preserving.  A  difference  of  opinion  having  arisen  between  the 
appraisers  and  importci^s  in  regard  to  this  matter,  the  solution  of  the 
diffi(nilty  by  mutual  consent  has  been  left  to  this  Bureau.  In  order 
to  reach  a  conclusion  large  numbers  of  analyses  of  imported  produetB, 
as  well  as  of  the  original  pines,  have  been  necessary.  This  work  was 
only  partially  completed  at  the  end  of  the  fiscal  year,  but  will  be 
brought  to  completion  during  the  present  fiscal  year. 

The  question  of  the  exclusion  of  certain  articles  of  food  which  may 
contain  injurious  pnKluets  has  also  been  referred  in  several  instances 
to  this  Bureau  by  the  Treasury  Department  since,  under  the  existing 
laws,  such  exclusion  is  se(*ured  only  on  certification  from  the  Secre- 
tary of  Agriculture  to  the  Secretary  of  the  Treasury  that  the  articles 
in  question  are  injurious.     Investigations  have  been  carried  on  dur- 
ing the  past  year  relative  to  some  of  the  principal  preservatives,  and 
as  a  result  of  these  invest  igatipns  certain  regulations  have  been  for- 
mulated by  the  Secn^tary  of  thefTreasury  respecting  the  use  of  sulphur 
on  fruit  products  preliminary  to  desiccation,  preservation,  and  ship- 
ment.    Under  thes(^  regulations,  when  their  details  are  carried  into 
effect,  the  wholesomeness  of  the  imi)orted  articles  is  not  impaired, 
while  their  appearance  is  rendered  more  agreeable  by  the  previous 
application  of  fumes  of  burning  sulphur.     Since  the  process  of  sul- 
l)huration,  which  is  the  application  of  fumes  of  burning  sulphur  to 
fruits  previous  to  desiccation  or  i)reservation,  is  practiced  generally 
throughout  the  world  and  since  when  properly  conducted  no  injurious 
effects  are  produced  upon  the  pi*oduct,  it  is  hoped  that  the  policy 
established  by  this  Government  in  relation  to  such  products  will  be 
adopted  bj^  other  nations.     Some  American  fruit  products  have  been 
subjected  to  restriction  or  exclusion  in  foi*eign  countries  by  reason  of 
alleged  application  of  sulphur  in  the  manner  described,  and  we 
believe  that  these  restrictions  and  exclusions  do  not  rest  upon  justi- 
fiable grounds. 

PROPOSED  WORK  FOB  THE  TEAK  ENDING  JUNE  80,  1008. 

The  work  outlined  in  the  above  report  for  the  laboratories  men- 
tioned, and  which  has  already  received  the  approval  of  the  Secretary, 
will  be  continued  during  the  fiscal  year  ending  June  30,  1903,  as 
follows : 

FOOD   LABORATORY. 

During  the  present  fiscal  year  the  work  described  in  the  first  part 
of  this  report  with  olive  oil,  pineapples,  tropical  fruits  and  their  man- 
ufactured products,  the  ripening  of  fruits,  and  the  manufacture  of 
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ider  will  be  continued.  Some  time  will  be  devoted  to  the  study  of 
olariscopic  and  reducing  methods  for  the  determination  of  sugar,  in 
[)0i)eration  with  the  sugar  referee  of  the  Association  of  Official  Agri- 
ultural  Chemists. 

The  most  important  new  line  of  work  that  will  be  inaugurated  will  be 
lie  study  of  infant  and  invalid  foods,  of  which  a  large  number  is  now 
n  1     )  market.     This  will  be  taken  up  early  in  the  autumn,  and  will 

oi  >ly  occupy  the  time  of  a  portion  of  the  force  during  the  full 
luar  year.     An  examination  relating  to  nonfermented  beverages 

Lu  flavoring  extracts  on  the  market  will  also  be  made. 

ROAD  MATERIAL  LABORATORY. 

During  the  current  fiscal  year  the  same  tests  referred  to  in  the 
irst  part  of  this  report  will  be  carried  on,  and  the  demand  for  them 
^l  doubtless  be  much  greater.  Besides  these  tests,  the  necessary 
ippliances  have  been  installed  for  testing  paving  brick ;  and  as  the  use 
)f  brick  for  road  paving  is  increasing  very  rapidly,  and  as  the  testing 
)f  brick  is  most  essential,  this  work  will  doubtless  be  one  of  the  impor- 
»nt  features  of  this  laboratory. 

It  is  also  intended  to  make  certain  investigations  in  the  mixing  and 
turning  of  clay  for  the  purpose  of  obtaining  methods  for  getting  the 
lecessary  properties  essential  to  good  paving  brick. 

The  testing  of  cements  and  concretes  will  also  be  an  important  part 
)f  the  laboratory  work,  as  concrete  is  not  only  used  extensively  in 
X)ad  foundations,  but  for  drainpipes  and  sidewalks  as  well.  The 
equipment  for  carrying  on  this  work  has  been  partially  installed  and 
•he  work  will  soon  be  taken  up. 

Wood  blocks  have  long  been  used*  in  Europe  with  great  success  for 
mving  streets,  and  their  introduction  into  this  country,  with  modern 
nethods  of  preserving  the  wood,  is  met  with  favor.  When  properly 
created  there  is  no  material  better  suited  to  heavy  traffic  than  wood 
blocks.  They  are  sanitary,  and  probably  give  less  noise  and  dust 
:.han  any  other  form  of  pavement.  The  importance  of  investigating 
ihe  proper  methods  of  preserving  wood  is  so  essential  that  the  subject 
las  been  taken  up  in  collaboration  with  the  Bureau  of  Forestry,  and 
it  will  be  made  an  object  of  study  during  the  current  your.  The 
Bureau  of  Forestry  has  supplied  this  laboratory  witli  two  most  essen- 
:.ial  testing  machines  for  carrying  out  the  physical  tests  on  wood  blocks, 
ind  the  dendro-chemical  laboratory  of  this  Bureau  will  investigate 
i^he  chemistry  of  the  subject  of  wood  preservatives. 

The  necessary  expert  assistance  during  the  year  will  more  tlian 
absorb  the  total  allowance  which  has  Ix^en  made,  and  the  additional 
funds  necessary,  together  witli  all  incidental  expenses  of  the  labora- 
tory, will  be  supplied  from  the  miscellaneous  funds  of  the  Bureau  of 
Uhemistry. 

DENDRO-CHEMICAL   LABORATORY. 

The  work  outlined  for  this  laboratory  for  the  present  year  is  as 
follows : 

(1)  Continuation  of  the  analytical  studies  on  the  composition  of  the 
wood  and  bark  of  certain  American  oaks  and  hemlocks. 

(2)  Extension  of  the  work  on  American  wood  pulps  and  wood-pulp 
papers  in  connection  with  the  investigation  on  the  availability  of  cer- 
tain woods  as  a  source  of  wood  pulp,  the  ultimate  object  being  the 
sreation  of  a  paper-testing  laboratory  which  shall  exercise  an  intelli- 
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gent  control  over  the  purchases  of  paper  made  by  the  United  States 
Government.  In  connection  with  these  plans,  suitable  apparatus  ha8 
been  designed  for  determining  the  physical  pi-operties  of  varions 
papers.  The  work  will  also  include  extensive  microscopical  studies 
of  the  fibers. 

(3)  Cooperation  with  the  Association  of  Official  Agricultural  Chem- 
ists on  analytical  methods  applied  to  feeding  stuffs  and  tanning 
materials. 

(4)  Continuation  of  investigations  on  the  composition  and  com- 
mercial value  of  new  forest  products  obtained  in  our  island  posses- 
sions. Arrangements  have  been  made  with  the  Philippine  Bnrean  of 
Forestry  whereby  such  materials  will  be  systematically  collected  and 
sent  to  this  laboratory. 

(5)  A  studj'^  of  the  extent  to  which  American  turpentine  is 
adulterated. 

(6)  An  investigation  of  the  composition  and  relative  wearing  qoalily 
of  American  tanned  sole  leather.  A  machine  for  determining  the 
wearing  qualit}'^  has  ])een  built  and  will  shortly  bj  placed  in  position. 
Arrangements  have  been  made  for  the  collection  of  a  large  number  of 
samples  of  such  leather. 

(7)  A  study  of  the  effect  of  drj'^  and  moist  heat  on  the  physical 
properties  of  wood.  At  the  request  of  this  laboratory  the  Bureau  of 
Forestrj^  has  purchased  a  Riehle  testing  machine,  which  will  be 
placed  in  the  road-material  laboratory  and  will  be  used  for  compara- 
tive work. 

(8)  A  continuation  of  the  investigation  on  chemical  methods  for 
killing  trees. 

(0)  Further  studies  on  the  cliemistry  and  histology  of  the  cellular 
tissues  of  the  wood  and  ])ark  of  trees. 

In  addition  the  laboratory  will,  as  heretofore,  carry  on  cooperative 
work  with  the  other  Bureaus  and  Divisions  of  the  Department,  in  so 
far  as  this  woi-k  comes  within  the  province  of  its  special  lines  of  in- 
vestigation. The  work  on  tlie  card  index  embracing  all  literature 
bearing  on  dendro-chemistry  will  be  continued.  .  A  review  of  recent 
progress  in  tliis  field  is  contributed  every  month  to  Forestry  and  Irri- 
gation, the  official  organ  of  the  American  Forestry  Association  and 
the  National  Irrigation  Association. 

SUGAR  LABORATORY. 

The  work  proposed  for  the  current  year  is  a  continuation  of  the 
collaboration  with  the  Weather  Bureau  and  agricultural  experiment 
stations  in  studying  the  effect  of  environment  upon  the  chemical  com- 
position of  plants.  Since  sugar  and  starch,  together  with  other  car- 
l)()hydrates,  make  up  hy  far  the  greater  part  of  the  organic  matter  of 
which  plants  are  composed,  it  is  evident  that  these  studies  will  be 
carried  on  almost,  exclusivcl}^  in  the  sugar  laboratory.  In  addition 
the  laboratory  will  make  the  following  studies  and  investigations: 

(1)  Investigation  of  raw  materials  and  products  for  the  advance- 
ment of  the  sugar  and  allied  industries.  This  will  include  an  inves- 
tigation of  the  sirup  industry,  with  a  view  to  the  production  of  a  more 

uiiforiu  product;  the  analysis  of  samples  of  sugar  cane,  sugar  beets, 
and  such  other  analytical  work  as  may  be  necessary  in  a  study  of  the 
)roblems  constantly  arising  in  these  industries. 

(2)  The  anph^sis  of  sugars  in  cooperation  with  the  Treasury 
Depa  *^^ment 
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(3)  A  stady  of  methods  of  analysis  in  cooperation  with  the  Associa- 
n  of  Official  Agricultural  Chemists. 

(4)  Preparation  of  reports  and  replies  to  inquiries  relating  to  sugar 
ind  other  carbohydrates. 

INSBCnClDES  AND  AGRICULTURAL  WATER  LABORATORY. 

Arrangements  have  been  made  with  the  Division  of  Entomology  to 
continue  the  collaborative  work  on  the  composition  of  insecticides  and 
fungicides  as  they  appear  on  the  market. 

Work  will  be  continued,  in  collaboration  with  the  same  Division, 
on  the  amount  of  soluble  arsenious  oxid  which  may  be  present  in 
Paris  green  and  other  arsenical  insecticides  without  injury  to  the 
foliage  resulting  from  their  use.  Such  work  will  also  be  taken  up  in 
collaboration  with  the  agricultural  experiment  stations,  since  climatic 
conditions  have  a  marked  effect  on  the  action  of  soluble  arsenious 
oxid  on  foliage. 

Work  in  collaboration  with  the  Office  of  Experiment  Stations  (irri- 
gation investigations)  will  be  continued  upon  a  study  of  the  irrigation 
value  of  the  waters  of  our  Western  streams,  and  especially  of  the 
waters  in  the  rice  belt  of  Texas  and  Louisiana.  Samples  will  be 
collected,  according  to  special  instructions,  and  analyzed  in  this 
laboratory. 

The  work  begun  on  a  study  of  the  arsenic  content  of  wall  papers, 
fabrics,  etc. ,  will  be  extended  and  pushed  vigorously,  and  a  thorough 
investigation  of  these  articles  on  the  American  market  will  be  made. 

Analysest)f  miscellaneous  samples  of  insecticides,  fungicides,  and 
irrigation  water  will  be  made  for  farmers  upon  application  for  such 
work. 

An  investigation  of  the  mineral  and  drinking  waters  now  sold  upon 
the  American  market  will  be  made.  This  study  will  be  of  great  scien- 
tific and  practical  importance,  since  it  is  believed  that  many  waters 
are  advertised  to  contain  ingredients  possessing  marked  medicinal 
qualities  which  either  do  not  contain  such  ingredients  at  all  or  at 
tnost  only  in  traces.  The  drinking  waters  will  also  be  examined  as 
bo  their  effect  on  the  health  of  the  consumer. 

A  study  will  be  made  of  as  many  samples  of  pyrethrum  as  can  be 
obtained  to  determine  if  lead  or  barium  chromate  have  been  added 
bo  give  them  a  bright  yellow  color.  This  laboratory  has  found  that 
these  two  substances  are  often  used  in  insect  powders,  a  practice 

lich  is  extremely  reprehensible,  since  it  is  known  that  both  lead 
chromium  are  poisonous  to  human  beings  when  inhaled. 

11,  is  hoped  that  during  the  present  year  an  investigation  of  the 
quality  of  the  water  used  in  dairies  and  creameries  may  be  begun. 
Practical  suggestions  can  then  be  made  as  to  the  purification  of  such 
water  supplies,  it  being  a  well-known  fact  that  much  disease  is  caused 
by  washing  caus  in  impure  water  and  that  the  keeping  quality  of  the 
butter  is  much  influenced  by  the  character  of  the  water  supply. 

SOIL   LABORATORY. 

The  work  during  the  current  year  will  be  a  continuation  of  the 
cooperative  work  with  the  stations,  as  outlined  in  the  first  part  of 
this  report.  This  laboratory  will  undertake  the  analytical  work  in 
connection  with  these  studies,  leaving  the  stations  free  for  research 
work. 
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A  study  of  the  hemp  industry  of  Kentucky  will  be  taken  up  daring 
the  present  year.  This  will  comprise  an  examination  of  the  typical 
hemp  soils,  together  with  a  study  of  the  crops  which  are  grown  thereon. 
In  conjunction  with  this  chemical  work  an  economic  investigation  of  the 
hemp  industry,  with  reference  to  the  methods  of  culture,  yields,  man- 
ner of  preparation,  uses,  and  markets,  will  bo  made.  There  have  heen 
collected  80  samples  of  soil  representing  the  hemp  section,  and  at  the 
time  of  harvest  samples  of  the  crops  grown  in  the  locality  where  the 
soils  were  obtained  will  be  secured. 

This  laboratory  will  have  its  annual  routine  work  in  the  anal3rsisof 
the  crop  samples  from  the  pot-culture  experiments.  In  addition,  it 
will  make  analyses  of  the  soils  used  in  the  pot  experiments. 

DAIRY  LABORATORY. 

During  the  last  year  the  dairy  laboratory  was  transferred  to  the 
Bureau  of  Animal  Industry.     By  the  order  of  the  Secretary  of  July  1, 
1902,  the  dairy  laboratory  was  again  placed  in  the  Bureau  of  Chemistry, 
but  no  appropriations  have  been  made  therefor.     Previous  to  January 
1,  1902,  this  laboratory'  was  in  the  Bureau  of  Chemistry,  but  the  ex- 
penses thereof  were  charged  to  tlio  Bureau  of  Animal  Industry.    Now 
that  this  laboratory  has  been  permanently  restored  to  the  Bureau  of 
Chemistry,  it  is  necessary  to  make  a  special  estimate  for  its  mainte- 
nance, and  this  has  been  done  in  the  estimates  which  follow.    Five 
thousand  dollars  will  be  sufficient  to  carry  on  this  work  for  the  first 
year,  unless  the  collaborative  work  with  the  Bureau  of  Animal  Indus- 
try should  be  larger  than  is  anticipated.     It  is  necessary  in  this  work, 
upon  which  the  officers  of  the  law  often  depend  for  analytical  data, 
to  be  thoroughly  equipped  to  secure  such  data  promptly,  in  order  that 
the  execution  of  the  law  may  not  be  delayed. 

OENOLOGICAL  INVESTIGATIONS. 

The  importance  of  the  cenological  investigations  in  the  manufacture 
of  wines  and  ciders  has  already  been  set  forth  in  the  first  part  of  this 
report.  The  improvement  of  the  character  of  cider  which  has  been 
secured  is  most  marked,  and  no  greater  benefit  could  be  conferred  on 
our  cider  makers  than  the  continuance  of  this  work,  in  order  that  the 
best  methods  of  fermentation  and  cellar  treatment  for  ciders  may  be 
pointed  out,  and  also  that  the  fermentation  germs  which  make  the  best 
flavored  products  may  be  provided  and  distributed  to  them.  What 
is  true  of  cidera  is  also  true  of  wines,  although  our  investigations  have 
not  yet  extended  furth(M'  than  the  analysis  of  the  wines  themselves. 
The  importance  of  this  work  is  such  as  to  warrant  the  establishment 
of  a  special  laboratory  in  the  Bureau  of  Chemistry  for  its  conduct, 
and  an  estimate  for  t5,000  for  this  purpose  has  been  submitted. 

MISCELLANEOUS  INVESTIGATIONS. 

Our  increasing  knowledge  of  the  importance  of  microorganisms,  in 
^'^nm^ction  with  the  changes  which  take  place  in  soils  and  manures,  is 
constantly  presenting  chemical  problems  of  great  scientific  interest 
and  importance.  Most  of  these  problems  are  so  strictly  chemical  in 
heir  nature  that  tliey  can  only  be  successfully  investigated  in  a  well- 
/(|uipped  chemical  laboratory.  The  routine  work  would  be  facilitated, 
-  \\}^  -'>iV)loy-if»'  it  of  a  person  skilled  in  the  isolation  and 
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cultivation  of  microorganisms,  to  assist  in  preparing  materials  for  the 
chemical  investigations. 

The  use  of  microorganisms  in  connection  with  analytical  opera- 
tions, and  for  the  manufacture  of  various  substances  in  the  laboratory 
and  in  the  factor}^  is  a  field  promising  rich  rewards  to  diligent  inves- 
tigators and  one  that  has  hitherto  been  but  comparatively  little 
worked.  A  beginning  was  made  in  the  Division  of  Chemistry  eight 
years  ago,  when  investigations  relative  to  the  organisms  of  nitrifica- 
tion and  denitrification  were  begun.  The  funds  available  have  never 
permitted  a  vigorous  prosecution  of  these  important  investigations. 
It  is  believed,  however,  that  the  appropriation  of  the  present  year 
will  permit  the  preparation  of  the  material  at  hand  for  publication 
and  a  renewal  of  the  laboratory  investigations.  An  item  is  inserted 
in  the  estimates  for  the  collaborative  work  with  other  Departments, 
in  ascertaining  the  quality  of  goods  to  be  purchased,  and  also  for  the 
investigation  of  the  microorganisms  in  soils  and  fertilizers  of  interest 
to  agriculture. 

NEW   WORK. 

Through  the  liberality  of  Congress  provision  has  been  made  for  the 
inauguration  of  two  very  important  additional  lines  of  investigation 
in  the  Bureau  of  Chemistrj'^  during  the  current  year.  The  first  of 
these  is  the  experimental  study  of  the  effect  of  preservatives,  coloring 
matters,  and  other  substances  added  to  foods,  upon  the  health  of  the 
consumer.  To  this  end  direct  experiments  will  be  made  to  determine 
the  influence  which  these  bodies  have  upon  the  metabolic  changes 
which  food  undergoes  when  ingested  into  the  human  organism  and 
which  the  organism  itself  suffers.  In  this  connection,  series  of  experi- 
ments will  be  conducted  in  which  ordinary  foods,  containing  none  of 
the  substances  under  study,  will  be  fed  under  careful  chemical  super- 
vision, the  digestibility  of  the  food  determined,  and  the  gain  or  loss  in 
the  body  ascertained.  The  same  foods  will  then  be  fed  in  connection 
with  preservatives  and  coloring  matters  and  other  added  bodies,  and 
a  similar  series  of  observations  secured. 

The  importance  of  this  work  is  at  once  evident.  There  are  certain 
bodies  which  are  uniformly  employed  as  preservatives,  which  are  com- 
monly supposed  to  be  wholesome,  perhaps  on  account  of  the  univer- 
sality of  their  employment.  Among  these  maybe  mentioned  vinegar 
and  salt  and  wood  smoke.  Other  preservatives  have  a  real  food 
value,  such  as  sugar,  and  the  use  of  this  body  as  a  preservative  can 
not  be  open  to  any  objection  whatever.  Still  other  preservatives  have 
a  partial  food  value  and  are  stimulating.  Of  this  class  alcohol  is  a 
type.  The  propriety  of  using  alcohol  as  a  preserv^ative  is  open  to  grave 
question. 

The  coloring  matters  are  usually  divided  into  mineral,  vegetable, 
and  coal-tar  colors.  There  is  a  universal  feeling  that  mineral  color- 
ing matters  are  objectionable,  while  vegetable  coloring  matters  are  not. 
Of  the  coal-tar  dyes,  some  are  certainly  objectionable  and  others  are 
considered  unobjectionable.  The  time  has  come,  however,  when  some 
authoritative  data  on  all  these  subjects  are  imperatively  demanded. 

It  is  to  be  regretted  that  many  of  the  investigations  which  have 
been  made  on  these  bodies  have  been,  to  a  certain  extent,  ex  parte. 
As  an  instance  of  this,  it  may  be  said  that  manufacturers  of  certain 
products  added  to  foods  employ  experts  to  study  the  effect  of  these 
bodies  upon  metabolism.     It  is  not  intended  to  throw  any  doubt  upon 


154  DEPARTMENTAL   REPORTS. 

the  ability  and  honesty  of  these  experts,  and  yet  it  is  only  human  that 
we  should  assume  that  in  cases  of  doubt  the  benefit  is  universally 
given  to  the  employer.  A^ain,  it  may  be  said  that  in  certain  investi- 
gations which  have  been  made  in  reg^ard  to  the  effect  of  borax,  there 
is  room  for  suspicion  that  bias  has  not  been  entirely  absent.  It  is 
believed  that  in  tlio  investigations  which  are  contemplated  in  this 
Bureau  it  will  be  possible  to  eliminate  the  element  of  bias,  in  so  far  as 
human  nature  is  capable  of  so  doing,  and  to  conduct  the  examination 
in  such  a  way  as  to  reach  conclusions  which  are  not  influenced  in  any 
manner,  neither  by  the  person  manufacturing  the  products,  the  desire 
of  the  person  consuminj^  them,  nor  the  purpose  of  the  chemist  conduct- 
ing the  work.  Wliile  it  is  not  claimed  that  the  results  obtained  in 
such  a  way  are  absolutely  free  of  error  or  not  subject  to  revision,  it  is 
claimed  that  they  will  rest  upon  a  basis  which,  at  least,  will  not  be  open 
to  criticism.  These  experiments,  in  order  to  have  convincing  resiUts, 
must  be  made  with  care,  must  be  repeated  frequently,  and  the  data 
obtained  must  bo  carefully  studied  and  collated.  It  is  expected  that 
this  work  will  bo  thoroughly  inaugurated  before  the  end  of  the  current 
year. 

The  second  line  of  work  which  the  Bureau  will  undertake  will  be  in 
tne  study  of  drugs.  The  object  of  this  study  is  to  determine  the  com- 
position of  the  drugs  sold  upon  our  markets  and  of  the  adulteration 
to  wiiich  they  are  subject.  Drugs  which  fail  to  come  up  to  the  stand- 
ard set  by  tlie  United  States  Pharmacopoeia  or  drugs  of  a  x>oisonons 
nature  which  have  a  higher  percentage  of  the  poisonous  principle  than 
is  recognized  by  established  authorities  must  be  considered  as  adultera- 
tions. Drugs  in  order  to  be  efficacious  must  have  a  certain  composi- 
tion; otherw^ise,  in  the  exhibition  of  remedies,  neither  the  pliysician, 
th(^  pharmacist,  nor  the  patient  lias  any  idea  of  the  quantity  of  the 
active  principle  emi)loyed. 

This  work  will  l)e  undei'taken  in  hearty  colla^ration  with  the 
American  Pharmaceutical  Associaticm,  which  already  has  a  committee 
studying  drug  adulterations  and  the  liest  methods  of  ascertaining 
them.  The  work  will  be  divided  into  two  portions — first,  a  study  of 
the  best  methods  of  assaying  drugs,  and  second,  a  study  of  the  drug 
products  l)ought  in  the  opc^n  market,  to  determine  their  composition 
and  the  degree  and  extent  of  their  adulteration.  It  is  exx)ected  that 
tliis  work  will  be  fully  inaugurated  during  the  present  year. 

CLERICAL   WORK. 

A  large  increase  in  the  amount  of  clerical  work  necessary  in  the 
Bureau  has  naturally  resulted  from  the  enlargement  and  extension  of 
the  scientiiic  work.  Although  during  the  present  year  a  stenogra- 
pher has  been  added  to  the  clerical  force,  it  is  still  entirely  inadequate 
to  handle  the  work  necessary  to  keep  the  records  of  the  Bureau  up  to 
date  and  to  do  the  calculating  and  other  work  required  in  connection 
with  the  publication  of  the  bulletins  of  the  Bureau.  The  mass  of  cor- 
r(»spondeiice,  togetlier  willi  the  regular  routine  work,  keeps  the  cler- 
ical force  occupied  to  its  full(\st  capacity,  and  it  necessarily  follows 
that  much  of  the  work  in  connection  with  the  permanent  records  of 
the  Bureau  is  in  arrears.  As  in  the  other  Bureaus,  the  services  of  a 
thief  clerk  are  necessary,  and  I  have  included  an  item  for  this  pur- 
pose in  the  estimates  submitted. 


BEPOET  OF  THE  CHIEF  OF  THE  BUEEAU  OF  SOUS. 


U.  S.  Department  op  Agriculture, 

Bureau  of  Soils, 
Washington,  D.  C,  September  20,  1902, 

Sir:  I  have  the  honor  to  transmit  herewith  a  report  upon  the  work 
of  the  Bureau  of  Soils  for  the  fiscal  year  ended  June  30,  1902. 
Respectfully, 

Milton  Whitney, 

Chief  of  Bureau. 
Hon.  James  Wilson,  Secretary, 


"WOBX  OF  THE  YEAB,  WITH  BECOMMENDATIONS. 

Organization. 

The  organization  and  work  of  the  Bureau  of  Soils  have  been  along 
essentially  the  same  lines  as  heretofore,  with  the  addition  of  an  impor- 
tant line  of  work  in  the  division  of  soil  management.  Attention  has 
been  given,  as  heretofore,  to  the  administrative  work,  the  soil  survey, 
the  tobacco  investigations,  drainage  investigations,  and  the  laborato- 
ries maintained  in  support  of  these  several  lines  of  field  work.  The 
wisdom  of  Congressional  action  in  converting  the  Division  into  a 
Bureau  and  largely  increasing  the  appropriation  has  been  shown  in 
the  amount  of  work  done  and  in  the  cordial  appreciation  of  this  work 
from  various  sources.  The  soil  survey,  particularly,  lias  been  greatly 
extended,  and  the  division  of  soil  management,  although  merely  started 
during  the  year,  gives  promise  of  some  more  important  results  than 
have  been  achieved  in  soil  investigations  for  some  time  past.  Prof. 
Franklin  H.  King,  formerly  professor  of  agricultural  physics  at  the 
University  of  Wisconsin,  has  taken  charge  of  this  line  of  field  work. 
He  is  considered  peculiarly  fitted  for  this  place,  and  his  appointment 
has  been  very  generally  commended. 

During  the  year  Mr.  M.  L.  Floyd,  the  tobacco  expert  wlio  liad  done 
so  much  to  make  successful  the  tobacco  investigations  ot*  the  Bureau, 
severed  his  connection  with  the  Department  to  become  general  mana- 
ger of  a  tobacco  corporation  organized  to  grow  the  shaded  Sumatra 
tobacco  in  Connecticut,  an  industry  establislied  by  this  Department. 
In  his  new  position,  Mr.  Floyd  receives  far  greater  remuneration  for 
his  services  than  the  Department  could  afford  to  pay,  in  view  of  the 
salaries  paid  to  others  by  the  Government. 

The  interest  in  the  work  of  the  Bureau  of  Soils  is  growing  rapidly, 
and  the  demands  for  work  in  different  parts  of  the  country  are  increas- 
ing, as  evidenced  by  the  liberality  of  Congress  in  enlarging  tlie  appro- 
priation and  by  the  many  requests  received  for  the  extension  of  the 
different  lines  of  investigations.     The  Bureau  of  Soils  now  has  a  force 
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of  over  100  persons,  75  of  whom  have  had  a  scientific  training.  It  is 
believed  that  the  results  of  the  work  in  showing  the  conditions  and 
resources  of  the  soils  of  the  country  and  in  giving  the  people  precise 
and  accurate  knowledge  as  to  tlu^  possibilities  of  the  soils  justify 
fully  every  expenditure  that  has  been  made  and  ever}'^  recommenda- 
tion that  will  be  made  for  the  further  extension  of  tlie  work.  With 
the  fierce  competition  for  commercial  supremacy  now  going  on,  every 
particle  of  information  bearing  upon  the  natural  resources  of  the 
country  which  will  in  any  way  tend  to  increase  the  production  of  our 
present  crops  or  to  develop  new  methods  or  build  up  new  industries 
is  of  the  utmost  value,  especially  if,  as  in  this  case,  the  people  are 
inspired  Avith  sufficient  confidence  to  heed  the  advice  of  the  Depart- 
ment and  to  take  advantage  of  its  work. 

Cooperation  with  State  Institutions. 

During  the  year  this  Bureau  has  cooperated,  as  far  as  possible,  with 
State  institutions,  including  experiment  stations,  boards  of  agricul- 
ture, and  geological  surveys;  also  with  Bureaus  and  Divisions  of  this 
Department,  as  well  as  with  other  Departments  of  the  Grovemmcnt. 
Such  cooperation  has  l)een  particularly  close  with  the  North  Carolina 
department  of  aginculture  and  with  the  Illinois  exi>eriment  station, 
both  of  which  institutions  have  contributed  money  toward  the  expenses 
of  the  soil  survey  in  their  respective  States.     In  other  States  the 
cooperation  has  been  just  as  cordial,  but  the  institutions  have  not 
been  able  to   render  financial   assistance.     Their  advice   has  been 
sought  and  given  wherever  possible  in  arranging  for  and  in  the  carry- 
ing on  of  the  work,  and  the  work  has  been  done,  as  far  as  possible, 
with  the  ultimate  object  of  being  of  service  to  the  State  institutions  in 
the  prosecution  of  further  and  more  detailed  work.     The  Utah  experi- 
ment station  has  cooperated  in  the  line  of  drainage  investigations  and 
has  contributed  valuable  assistance  and  advice  in  the  work  that  has 
been  started  at  Salt  Lake  City.     The  Connecticut  exj^eriment  station 
and  the  Pennsylvania  experiment  station  have  continued  their  cooper- 
ation in  the  tobacco  investigations  with  credit  and  profit  to  all  of  the 
institutions  concerned. 

The  Bureau  of  Soils,  through  its  laboratories,  its  soil  survey,  and  it« 
other  lines  of  investigation,  has  cooperated  with  and  has  helped  other 
Bureaus  and  Divisions  in  the  Department,  and  has  cooperated  with 
the  War  Department  in  furnishing  an  assistant  to  organize  a  soil 
survey  in  the  Pliilipi)ine  Islands,  and  in  furnishing  assistants  to  inspect 
the  soils  of  some  of  the  military  posts  and  to  advise  as  to  the  treat- 
ment in  the  establishment  of  parade  grounds,  a  matter  which  is  of 
considerable  importance,  involving  the  expenditure  of  large  Bums  of 
m(mey  where  the  natural  soils  are  not  suited  to  the  formation  of  a 
I^ermanent  sod. 

Progress  and  (-ost  op  the  Soil  Survey. 

The  area  surveyed  and  mapped  during  the  fiscal  year  was  14,541 
square  miles,  or  D,;30<),2-40  acres,  and  the  area  pi'eviously  reported  as 
having  been  surveyed  was  8,082  square  miles,  making  a  total  of  22,623 
square  miles,  or  14,478,720  acres.  This  work  was  carried  on  during 
the  year  in  twenty-five  States  and  Territories  and  in  Porto  Rico. 

The  table  on  the  next  page  shows  the  total  area  surveyed  during  the 
fiscal  year  1902,  together  with  that  j) re viously  reported,  in  each  of  the 
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States  and  Territories  in  which  the  soil  survey  work  nas  been 
I  on.  This  work  has  been  uniformly  done  on  a  scale  of  1  inch  to 
le,  and  the  maps  have  been  published  or  are  ready  for  publica- 
This  table  does  not  include  any  areas  in  which  work  of  recon- 
ice  merely  has  been  done,  but  only  areas  in  which  actual  soil 
B  have  been  made  and  soil  maps  pi-epared. 
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Thii  following  table  shows  the  area  surveyed  and  mapped  and  the 
cost  of  the  work  during  the  fiscal  year  ended  June  30,  1902: 

Areas  surveyed  ami  mapped  and  cost  of  the  field  work  during  fiscal  year  ended 

June  SO,  I90e.a 


state  or  Territory. 


Arizona 

California 

Do 

Do 

Colorado 

Geor^ria 

Do 

Idaho  

IllinoiH 

Do 

Do 

Iowa 

KanHaH 

Kentucky 

Louisiana 

Maryland 

Michigran 

MisBimii^pi 

MisHouri 

Montana 

Now  Jersey 

Do 

New  York 

Do 

N<^rth  Carolina. 

Do 

Do 

Do 

Ohio 

Do 

Pennsylvania . . . 

Porto  Kico 

South  Carolina . 

Tennessee 

Texas 

Do 

Virginia 

Do'.""'.'..." 
Washington 


District. 


Area  sur- 
veyed. 


Tumaarea 

Imperial  area 

Salinas  Valley 

Ventura  area. 

Ro(;ky  f ord  area 

Cobb  County 

Covington  area 

Boise  area 

Clinton  County 

St.  Clair  County 

Tazewell  County 

Dubuque  area 

Wichita  area 

Union  County 

Lake  Charles  area  . . . 

Harford  County 

Allegan  County 

Yaz<)o  area 

Howell  County 

Billings  area 

Salem  area 

Trenton  area 

Westfleld  area 

Elmira  area 

Alamance  County 

Carey  area 

Craven  area 

Hickory  area 

Columbus  area 

Toledo  area 

Lebanon  area 

Arecibo  to  Ponce 

Abbeville  area 

Montgomery  County 

Alvin  an>a 

Willis  area 

Bedford  area 

Harris<jnburg  arc-a . . . 
Prince  Edward  area  _ 
Walla  Walla  area 
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26, 561. 78 


n  This  includes  the  salaries  of  the  men  while  in  the  area  and  their  sabsistence  oxpenses,  bat 
not  the  cost  of  transportation  to  and  from  the  area. 

'>Of  those  amounts,  $^.i)5  was  spent  by  tlie  Illinois  experiment  station. 

<'()f  these  amounts.  $914.20  was  paid  bv  North  Carolina  department  of  accricnlture. 

''The  portions  of  these  areas  surveyed  in  the  previous  fiscal  year  were  given  in  the  lut  report 

'Of  this  amount,  $9()0  was  i^aid  by  the  Porto  Kico  experiment  station. 

RECAPITULATION. 

Cost  of  field  work |86»551.76 

Suj)plie8 856.84 

Railroad  transportation 8,706.28 

l*reparation  of  rejxn'ts 12,870117 

Total  cost  of  soil  survey 48,017.05 

Paid  by  State  organizations 1,839.15 

Paid  by  Department  of  Agriculture 41,207.90 

Area  surveyed square  miles..  14,541 

C-ostof  work  in  field per  aqnare  mile..  $1.81 

Prejiaration  of  r«i)<.>rts do .88 

rransportation  and  supplies do .25 

Average  cost do 2.96 

Average  cost  to  Department  of  Agriculture do 2.81 

It  will  be  noticed  that  the  cost  of  the  work  per  square  mile  varies 

roiu  71  cents  in  the  Covington  area,  Georgia,  to  $5.02  for  the  work  fai 

^orto  Rico.     The  average  cost  has  been  $1 .  83  per  square  mile,  as  against 

*'^  T)o    iqnw-o  iniie  durin*;-    ^^^  preceding  fiscal  year.     The  area  gov- 
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ered  is  over  two  and  one-half  times  as  large,  and  the  work  has  cost  17 
cents  per  square  mile  less  than  last  year.     The  variation  in  the  cost 
I)er  square  mile  is  due  in  part  to  the  character  of  the  country,  the  con- 
dition of  the  roads  and  of  the  weather,  the  complexity  of  the  soils, 
the  presence  and  character  of  alkali  in  the  Western  areas,  and  the 
accuracy  of  the  base  maps  used.     The  average  cost  to  the  Depart- 
ment of  Agriculture  of  the  work  complete,  including  supplies  and 
railroad  transportation,  the  preparation  of  reports,  and  the  salaries  of 
the  men  during  the  three  winter  months,  when  the  field  work  has  practi- 
cally to  be  suspended,  has  been  $2.81  per  square  mile,  as  against  $3.26' 
"per  square  mile  last  year,  a  saving  of  45  cents  per  square  mile.     This 
saving  is  due,  not  only  to  the  greater  efficiency  of  the  field  parties  by 
reason  of  their  better  training,  but  also  to  the  longer  average  length  of 
the  field  season  for  each  party,  which  has  been  accomplished  by  moving 
the  parties  from  place  to  place  as  the  season  advances.     It  has  been 
found  i)os8ible  to  keep  some  of   the  parties  out  during  the  winter 
in  Arizona  and  southern  California,  and  to  shift  parties  working  in 
the  Northern  States  during  the  summer  months  to  the   Southern 
States  during  the  fall.     In  this  way  the  average  length  of  the  field 
season  has  been  something  over  nine  months  per  party,  and  it  is 
believed  that  this  can  be  considerably  increased,  although  it  is  advis- 
able to  have  each  party  spend  some  time  at  headquarters,  not  only  for 
the  final  revision  of  their  reports  and  maps,  but  to  get  acquainted 
with  the  office  and  laboratory  work  and  to  keep  in  close  touch  with 
the  objects  and  purpose  of  the  soil  survey. 

THE  FIELD  FORCE. 

The  organization  of  the  field  force  has  been  carried  to  a  very  high 
state  of  efficiency.  Administratively^  the  very  greatest  of  care  and 
attention  to  details  is  given,  and  the  low  cost  j)er  square  mile  shown 
in  the  preceding  statements  is  due  in  a  large  measure  to  the  judicious 
and  economical  management  of  the  force.  The  salaries  of  the  sojl 
exi)erts  employed  by  the  Bureau  are  low  as  compared  with  those 
paid  in  other  branches  of  scientific  work.  The  expense  of  a  party 
of  two  men  in  the  field  for  subsistence  and  the  hire  of  a  team  aver- 
ages about  $120  per  month,  or  $1,080  for  the  field  season  of  nine 
months.  The  parties  are  equipped  with  the  most  modern  instruments 
for  the  classification  and  survey  of  soils,  and  it  has  been  possible  to 
furnish  them  with  such  explicit  instructions  as  to  the  character  of 
their  work,  the  subjects  they  are  to  investigate,  and  the  subjects 
which  are  to  be  discussed  in  their  reports  upon  areas  that  they  know 
exactly  what  is  to  be  done  on  entering  a  given  area  and  can  proceed 
with  their  work  with  the  minimum  of  time  for  preliminary  investiga- 
tions or  reconnoissances.  They  are  required  to  report  to  tlie  central 
office  at  least  once  each  week,  noting  the  area  surveyed,  the  new  soil 
types  established,  and  the  character  of  their  work;  and  to  send  in 
from  time  to  time  sections  of  their  map  for  criticism  and  sugges- 
tion as  the  work  proceeds.  It  is  required  that  each  party  shall  com- 
plete the  map  in  all  details  and  write  up  the  report  in  final  shape 
before  leaving  the  area.  The  report  is  then  typewritten,  and  a  copy 
returned  to  the  field  party  for  correction  or  for  additions  or  changes. 
The  work  of  each  party  is  thoroughly  inspected,  so  far  as  this  has  been 
X)08sible,  in  order  to  correlate  the  new  soil  types  with  those  already 
established  and  to  confer  with  the  men  as  to  suggestions  which  can 
be  safely  made  of  new  methods  of  cultivation  or  of  new  industries 
which  may  be  established.  As  the  work  of  the  soil  survey  assumes 
greater  proportions,  this  inspection  work  becomes  more  and  more 
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necessary  and  more  valuable,  and  it  is  advisable  that  a  regular  inspec- 
tion force  should  bo  oatablishoil  for  the  several  districts  into  which 
the  country  may  be  divided. 

The  scale  upon  wliich  the  soil  maps  are  published  enables  tracts  as 
small  as  10  acres  to  be  represented,  and  while  there  must  alwa}'S  besome 
variation  allowed  in  each  type,  as  it  would  be  confusing  to  show  too  much 
detail  on  the  juaps,  still,  where  a  type  is  represented  by  even  a  small 
tract  of  8  or  1 0  acn^s,  it  is  shown  upon  the  soil  map,  so  that  land  owners 
may  rely  upon  an  accurate  classification  of  their  soils  according  to 
the  types  established. 

Tlie  reports  descril)o  in  all  necessary  detail  the  characteristics  of 
the  soils  and  thcnr  important  variations;  the  history  of  the  settlement 
and  agricultural  development  of  tlie  ai^ea;  the  climate,  physiography, 
and  geology;  the  agricultural  methods  in  use  and  the  agricultural 
conditions  in  the  area,  such  as  the  tenure  and  size  of  the  farms,  the 
efficiency  of  labor,  the  principal  products,  and  transportation  and 
market  facilities;  together  with  such  special  problems  as  may  be 
encountered,  such  as  liardpan,  aiMdity,  irrigation,  seepage  waters  and 
drainage,  alkali,  and  the  n^clamation  of  swamp  or  worn-ont  lands  or 
alkali  soils,  as  tii(»se  all  have  their  bearing  upon  the  commercial  use 
and  valuer  of  tin*  soils. 

THE    DEPARTMENT    AND    THE    EXPERIMENT    STATIONS    IN    THE  SOtt 

SURVEY   WORK. 

With  the  inc^reasing  inter(>st  in  the  soil  investigations  and  the  eco- 
nomic* value  wliic^h  the  results  have  shown  in  a  number  of  cases,  the 
exi)eriment  stations  are  taking  a  lively  interest  in  this  work,  and  it 
seems  proi)er  to  mention  the  true  relation  which  should  be  established 
Ix^tween  them  and  the  Depaitment  in  the  fuHher  prosecution  of  the 
work.     It  seems  advisable  that  the  management  of  the  soil  survey 
should  be  vested  in  the  Department  of  Agriculture.     This  insures  con- 
tinuity in  th(?>  work  and  uniform  classification  of  soils;  also  the  benefit 
of  experience  in  other  localities  in  advising  as  to  the  commercial  pos- 
sibilities and  vfilue  of  the  introduction  of  new  methods  of  culture  and 
of  new  crops  and  industries.     It  is  advisable  that  the  experiment  sta- 
tions and  otlier  State  institutions  should  cooperate  in  this  work  to  the 
extent  of  furnishing  assistants  or  financial  aid,  as  this  insures  an  inti- 
mate kn()wledg(»  of  the  conditions  of  the  area  to  the  State  organiza- 
tion, as  well  as  a  larger  amount  of  work  within  the  borders  of  the 
State.     In  many  cases,  if  such  financial  assistance  be  given,  one  or 
more  i)arties  can  be  assigned  for  continucms  work  in  a  State  where,  if 
the  exp(^ns(»s  were  all  borne  by  the  bureau  of  Soils,  a  party  could  be 
assigned  Tor  only  a  portion  of  the  season.     Various  State  organizations 
have  contributed  $1,830.15  toward  the  field  expenses  of  the  soil  survey 
during  the  past  year. 

These  soil  surveys  are  in  the  nature  of  a  general  reconnoissance  of 
th(^  ar(»a.  They  show  tlie  conditions  which  prevail,  and  the  maps 
show  the  character  and  distribution  of  the  soils.  This  is,  however, 
merel}' a  basis  for  further  work,  an<l  it  is  necessary  in  many  cases 
that  the  information  thus  furnished  and  the  suggestions  which  are 
made  should  be  followed  by  further  investigations  and  practical 
demonstrations  of  the  ei!iciency  an<l  (commercial  value  of  the  sugges- 
tions in  order  to  insure  their  succ(»ssful  mloption  by  the  residents  of 
the  area.  Farmers  are  proverbially  ultraconservative  as  to  their 
methods,  and  are  usually  and  often  justifiably  very  unwilling  to 
ac<^ept  tidvice  unless  it  can  l)e  shown  that  improvement  will  surely 
follow.     Such  demonstration  work  can,  in  most  cases,  be  better  aceom- 
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lished  by  the  stations  than  by  the  Department  of  Agriculture,  for 
le  station  forces  have  a  more  intimate  knowledge  of  the  conditions 
nd  of  the  x>eople,  and  are,  as  a  rule,  in  closer  touch  with  the  people 
ban  is  the  Department,  and  with  these  reports  and  maps  they  have 
he  basis  for  further  work  in  the  improvement  of  the  agricultural  con- 
litions  of  the  area,  upon  which  they  can  expend  their  full  energy  and 
kU  the  resources  at  their  command.  If  the  soil  survey  work  is  not 
dlowed  up  on  these  practical  lines  much  of  the  efficiency  and  value 

the  work  will  surely  be  lost. 

As  pointed  out  in  my  last  report,  the  experience  of  the  men  engaged 
in  this  work  is  likely  to  be  invaluable,  not  only  to  them,  but  to  the 
Bountry  as  well.  Spending,  as  they  do,  from  three  to  nine  months 
in  an  area,  making  a  critical  study  of  the  soils,  crops,  methods  of 
cultivation,  and  market  and  transportation  facilities,  and  bringing 
U^ether  this  exi)erience  from  all  sections,  the  men  have  unusual 
opportunities  for  securing  a  wide  knowledge  of  the  agricultural  indus- 
try of  the  country  and  its  resources.  This  is  training  up  a  class  of 
men  fitted  to  observe  and  appreciate  resources  and  advantages  that 
should  be  of  immense  value  in  the  further  development  of  the  agri- 
Bultural  interests  of  the  United  States  as  the  country  becomes  more 
ihickly  settled  and  the  strife  for  commercial  supremacy  becomes 
plater.  As  these  men  become  riper  in  experience  and  judgment  and 
lave  a  fuller  knowledge  of  the  agriculture  of  the  country,  they  will 
loubtless  be  called  to  positions  of  trust  and  responsibility  in  State 
organizations  and  in  commercial  enterprises  in  which  their  experi- 
ence and  ability  will  be  invaluable.  This  is  and  should  be  one  of 
he  imjiortant  functions  of  the  Department,  and  the  influence  of  the 
department  will  be  felt  more  and  more  throughout  the  country  as 
hese  men  are  called  to  such  positions. 

PAST  AND  PROPOSED  WORK   OF  THE   BUREAU  OP  SOILS. 

The  statements  following  show  the  results  that  have  been  accom- 
plished during  the  past  year  and  the  work  that  is  proposed  during  the 
present  and  the  next  fiscal  year  in  each  of  the  States.  This  is,  of 
course,  subject  to  change  as  to  details  as  the  time  approaches  for  the 
ictual  prosecution  of  the  work.  It  is  given  as  the  basis  for  the  con- 
linuation  and  extension  of  the  work. 

ALABAMA. 

No  work  has  been  done  in  this  State  during  the  past  fiscal  year,  but 
t  is  proposed  this  fall  to  make  a  soil  survey  of  Perry  County,  which 
ies  partly  in  the  black  calcareous  prairie  belt  and  partly  in  the  sand 
region.  Two  parties  will  be  assigned  to  this  area  in  October,  with  the 
expectation  that  the  whole  of  the  county  can  be  surveyed  during  the 
present  field  season.  On  the  completion  of  this  work,  both  parties 
A'ill  be  transferred  to  Mobile  County  to  make  a  soil  survey  of  that  area, 
particularly  in  the  interest  of  the  truck  growei-s,  and  to  investigate 
he  adaptation  of  the  soils  to  tobacco.  After  this  it  is  contemplated 
4}  make  a  soil  survey  in  Marshall  County  in  the  interest  of  the  fruit 
ind  tobacco  growers  and  to  survey  Lauderdale  County,  if  possible. 
ji  all,  it  would  be  advisable  to  spend  nine  months  in  Alabama  dur- 
ng  the  next  field  season. 

ARIZONA. 

During  the  past  field  season  a  soil  survey  was  made  of  the  area 
)eIow  Yuma,  where  the  waters  of  the  Colorado  River  are  taken  out 
or  irrigation.     The  whole  area  covers  about  95  square  miles,  although 
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only  a  portion  of  it  is  at  present  under  ditch.  A  considerable  part  of 
this  area  is  subject  to  overflow  during  flood  times  in  the  Colorado 
River,  and  schemes  have  been  proposed  for  dikes  and  levees  to  pre- 
vent this  overflow,  which,  if  carried  out,  will  add  a  considerable  area 
of  valuable  land  to  the  irrigated  district.  This  tract,  with  its  tropical 
climate  and  fertile  soils,  has  been  compared  to  the  delta  of  the  Nile, 
and  it  is  the  intention  of  the  Department,  through  its  soil  survey  and 
through  the  work  of  the  Bureau  of  Plant  Industry,  to  see  if  cropB 
equally  as  valuable  as  those  cultivated  along  the  Nile  and  adapted  to 
this  tropical  climate  can  not  be  introduced. 

This  party  was  in  charge  of  Mr.  J.  Garnett  Holmes,  who  has  had 
considerable  (jxi)erience  in  soil  survey  work  in  other  parts  of  Arizona 
and  in  southern  California. 

It  is  believed  that  the  information  obtained  in  this  work  will  be  the 
basis  of  most  valuable  economic  development  in  the  introduction  of 
crops  from  Algeria  and  Egypt.  There  is  quite  a  variety  of  soils  of 
different  character  in  this  area,  and  while  there  is  considerable  trouble 
with  alkali,  it  is  believed  that  this  problem  can  be  easily  controlled, 
and  that  the  locality  will  develop  into  one  of  the  important  irrigated 
districts  of  the  West. 

It  seems  advisable  to  spend  three  months  in  a  soil  survey  of  the 
upper  Gila  Valley  around  Solomonville  during  the  next  field  season. 

ARKANSAS. 

No  soil  surveys  have  been  made  in  this  State  during  the  past  fiscal 
year,  but  a  party  is  at  present  in  the  State,  making  a  survey  around 
Stuttgart.  It  is  impossible  at  this  time  to  make  any  statement  as  to 
the  economic?  results  of  this  work. 

CALIFORNIA. 

Soil  surveys  have  been  carried  on  in  three  areas  during  the  fiscal 
year,  namely,  around  Imperial  in  the  Colorado  Desert,  in  the  Salinas 
Valley,  and  in  the  Ventura  area. 

Th(^  woik  in  the  Salinas  Valley  was  undertaken  particularly  in  the 
inter(\st  of  the  sugar-beet  growei's.  This  w^as  formerly  a  great  wheat 
arc^a,  but  in  recent  years  the  yield  of  wheat  has  fallen  almost  below 
the  point  of  profitable  i)roduction  and  barley  has  taken  its  place  to  a 
consid(u*able  extent.  Th(j  rainfall,  however,  is  so  variable  that  crops 
are  uncertain  without  irrigation,  and  irrigation  systems  are  now 
being  planned,  particularly  for  the  sugar-beet  industry,  which  has 
(1  enveloped  to  large  proportions. 

This  party  was  in  charge  of  Mr.  Macy  H.  Lapham,  and  the  area 
surveyed  covered  o44  square  miles.  Eleven  different  types  of  soils 
were  recognized  and  their  relation  to  the  various  crops  determined. 
The  r(»lat  ion  of  those  soils  to  crops  had  been  recognized  to  a  certain 
ext(Mit,  but  the  orderly  classification  of  the  soils  can  not  fail  to  be  of 
valuer  in  tln^  future  development  of  the  agriculture  of  the  area,  espe- 
cially as  the  industry  is  at  present  changing  and  developing  along 
new  lines. 

All  of  the  soils  (lapabh^  of  cultivation  in  Ventura  County  were  sur- 
vey(»<l  by  a  i>arty  unch^r  the  charge  of  Mr.  Holmes,  the  area  aggregate 
'ng  21:^>  square  miles.  There  are  s(»veral  valleys  where  irrigation  is 
£)rac1  iced,  the  most  (\\tensive  being  the  valley  of  the  Santa  Clara 
Hiver.  Over  a  large  i)art  of  the  ai-ea,  however,  crops  are  grown  with- 
out irrigation,  the  principal  <*rops  being  lima  beans,  sugar  boets,  and 
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The  soils  of  the  upper  part  of  the  Santa  Clara  Valley  are  generally 

^ell  drained  and  free  from  alkali.     Extensive  areas  of  the  delta  lands, 

idii      some  of  the  most  fertile  soils  of  the  county,  are  deficient  in 

n      7,  and  the  alkali  problem  is  becoming  more  and  more  serious. 

:\;oalt  of  the  survey,  and  from  experiments  that  have  been  made  at 

^gestion  of  the  Bureau,  it  is  evident  that  the  alkali  problem  can 

evunomically  and  efficiently  controlled.     Thirteen  types  of  soils 

!     e  recognized  in  this  area,  and  their  relation  to  crops  reported  upon. 

r  rom  the  results  attained  in  the  irrigation  of  the  area  below  Yuma, 
ind  from  the  exceedingly  arid  climate,  it  was  believed  that  the  Colo- 
rado Desert  afforded  exceptional  facilities  for  the  introduction  of  cer- 
tain tropical  plants,  as  well  as  for  Egyptian  cotton  and  other  products 
mccessf ully  grown  in  Eg>T)t  and  on  the  Algerian  Desert.  In  further- 
Mice  of  this  idea,  a  company  was  organized  under  the  laws  of  Mexico 
bo  construct  a  canal  through  Mexican  territory  and  deliver  water  from 
the  Colorado  River  to  a  point  near  Calexico,  on  the  border  line  between 
this  country  and  Mexico,  to  a  company  chartered  under  the  laws  of 
the  United  States  to  distribute  the  water  to  settlers  in  the  Colorado 
Desert.  The  land  was  taken  up  under  the  homestead  and  desert-land 
laws  and  water  rights  purchased  from  this  company  for  the  irrigation 
of  the  lands.  It  was  realized  that  it  was  very  desirable,  as  this  enter- 
prise was  starting,  to  make  a  soil  survey  in  order  to  classify  the  soils 
and  determine  their  alkali  content  and  their  relation  to  crops. 
Accordingly,  Messrs.  Means  and  Holmes  were  assigned  to  this  work 
and  an  area  of  169  square  miles  was  surveyed  around  Calexico  and 
Imperial. 

This  country  lies  at  or  somewhat  below  sea  level,  the  Salton  Sink, 
the  lowest  portion  of  the  desert,  being  about  270  feet  below  sea  level. 
Five  distinct  types  of  soil  were  recognized  in  this  area,  ranging  from 

Loose,  incoherent  dune  sand  to  a  very  impervious  clay,  and  includ- 
ing a  sand,  a  sandy  loam,  and  a  loam.  The  area  is  everywhere  under- 
lain with  a  stiff,  impervious  clay  containing  alkali.  The  Imperial 
elay  is  difficult  to  cultivate,  and  water  penetrates  it  very  slowly. 
Large  areas  of  alkali  lands  were  encountered,  and  it  is  estimated  that 
ftbout  54  per  cent  of  the  area  has  more  than  0.4  per  cent  alkali  as  an 

•^erage  for  6  feet  in  depth.  There  are  serious  problems,  therefore, 
CO  be  encountered  in  the  successful  development  of  agriculture  in  the 
irea.  It  is  believed  that  about  50  per  cent  of  the  area  can  at  present 
be  cultivated  in  nearly  all  crops  adapted  to  the  locality,  while  a  con- 

lerable  portion  of  the  remainder  may  be  reclaimed  by  drainage,  or 
3an  be  used  for  alkali-resistant  crops. 

The  importance  and  necessity  of  having  this  knowledge  of  the  soil 
conditions  has  been  recognized,  and  very  urgent  requests  have  been 
received  for  an  extension  of  the  soil  survey  work  to  embrace  practi- 
cally all  of  the  lands  in  the  Colorado  Desert  which  can  be  irrigated,  as 
%  basis  for  the  intelligent  cultivation  of  this  area,  and  to  insure,  as  far 
US  jwssible,  the  successful  settlement  of  the  country.  Recognizing  the 
imx)ortance  of  this  work,  it  is  proposed  to  combine  a  number  of  our 
field  parties  and  place  them  in  the  area  during  the  coming  fall  and 
urinter  to  make  a  soil  survey  of  about  1,500  square  miles  of  the  Col- 
>rado  Desert,  so  that  settlers  may  know  the  actual  character  of  the 
K)ils  which  they  purchase,  and  that  industries  can  be  established  on 
the  soils  best  adapted  to  them. 

In  addition  to  this  work,  it  is  proposed  to  extend  the  soil  survey 
:o  the  Santa  Clara  Valley  in  the  interest  of  sugar-beet,  grain,  and 
jtock  production^  and  to  take  up  the  San  Bernardino  Valley  in  south- 
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ern  California,  which  is  tho  last  of  the  great  fruit  areas  in  sonthern 
California  that  remains  to  be  surveyed.  It  is  believed  that  very  val- 
uable results  will  be  attained  by  the  soil  survey  when  it  is  extended 
to  the  sugar-beet  area  around  Chino  and  the  fruit  areas  of  PomoDa, 
Riverside,  San  Bernardino,  and  neighboring  towns. 

In  all  it  appeal's  desirable  to  spend  twenty-one  months,  on  the  basis 
of  one  party,  in  the  State  of  California  during  the  next  field  season, 
and  it  is  believed  that  the  inix)ortanee  of  the  areas  to  be  investigated 
fully  justifies  the  time  and  attention  to  be  given  to  the  work. 

COLORADO. 

During  the  present  field  season  a  soil  survey  is  being  made,  under 
the  charge  of  Mr.  Macy  II.  Lapham,  of  the  irrigable  lands  of  the 
Arkansas  Valley  between  Rockyfoiil  and  the  Kansas  State  line. 
There  ^^ill  be  nearly  1,000  square  miles  of  intricate  soil  mapping,  with 
alkali  problems  to  be  worked  out,  but  it  is  believed  that  by  concentrat- 
ing some  of  the  northern  parties  in  this  area  during  the  fall  the 
whole  area  can  be  surveyed.  This  work  is  undertaken  principally  in 
the  interest  of  the  sugar-beet  growers  and  of  the  melon  and  tmek 
growers.  Not  only  is  it  desirable  to  understand  better  the  relation 
of  the  soils  to  crops,  but  with  the  extension  of  irrigation  systems  the 
natural  drainage  is  found  to  be  deficient  and  alkali  is  rising  and 
threatening  trouble  and  losses.  The  work  has  progressed  far  enough 
to  indicate  that  the  alkali  problem  can  be  economically  and  efficientiy 
controlh^d,  and  it  is  believcKl  that  the  classification  of  the  soils  will 
give  a  basis  for  the  most  profitable  development  of  the  sugar-beet  and 
tru(»k  interests  of  the  area. 

It  appears  desirable  to  spend  about  six  months  during  the  next  field 
season  in  a  survey  of  the  San  Luis  Valley,  where  the  alkali  problem 
is  becoming  far  more  serious  even  than  in  the  Arkansas  Valley. 

CONNECTIC7UT. 

No  extension  of  the  soil  survey  has  l>een  made  in  the  Connecticat 
Valley  since  ISOO,  but  with  the  extension  of  the  profitable  industry  of 
producing  the  shad(^-grown  Sumatra  tobacco  there  is  a  very  strong 
demand  now  that  tlie  survey  should  be  extended  to  include  many 
smaller  valleys  on  either  side  of  tlie  area  surveyed  in  1899,  and  it  is 
proposed  to  s])end  about  threes  months  in  the  State  during  the  next 
field  season,  to  give  a  basis  for  the  extension  of  the  tobacco  industry 
on  either  side  of  the  main  valley. 

DELAWARE. 

No  surveys  havcj  lu^en  made  as  yet  in  Delaware,  and  none  are  oon- 
teinplated  (luring  the  present  year.  There  is,  however,  a  demand  fora 
soil  survey  to  extend  over  the  entire  State,  and  it  seems  desirable  to 
s])(^nd  three  months  in  the  State  during  the  next  fiscal  year  in  such 
work. 

FLORIDA. 

No  surv(»ys  hav<»  been  made  in  this  State  up  to  the  present  time,  bat 
it  is  proposed,  if  suitable  arrangements  can  be  made  for  a  base  map, 
to  make  a  soil  survey  in  Gadsen  County  in  the  interest  of  the  tobacco 
growers. 

UEOR<UA. 

During  the  i)ast  fiscal  year  two  areas  were  surveyed  in  Georgia, 
including  Cobb  County  and  an  area  around  Covington,  the  former 
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l)eing  under  the  charge  of  Mr.  R.  T.  Avon  Burke  and  the  latter  of  Mr. 
Herbert  AiV^.  Marean. 

It  was  hox>ed  that  the  survey  in  Cobb  County  would  show  the  possi- 
bilities of  fruit  raising,  but  it  is  believed  that  the  prospects  for  this 
industry  are  not  so  favorable  in  this  locality  as  they  are  farther 
north,  and  it  is  therefore  proposed  to  extend  the  survey  to  include  the 
northern  half  of  the  Ellijay  sheet  of  the  U.  S.  Geological  Survey  to 
include  portions  of  Union,  Gilmer,  and  Fannin  counties,  in  the  inter- 
est of  the  fruit  growers  and  as  an  extension  of  the  survey  in  the 
mountain  areas  in  Virginia  and  North  Carolina.  It  is  intended  to 
give  about  six  months  to  this  work  during  the  nex«t  field  season,  and 
it  is  also  proposed  to  survey  an  area  in  Decatur  County  in  the  interest 
of  the  tobacco  growers. 

HAWAII. 

No  soil  survey  has  been  made  in  this  Territory  as  yet,  but  there  have 
been  strong  demands  for  the  work,  and  a  recommendation  will  be 
made  for  needed  legislation  to  permit  the  Department  to  extend  its 
soil  survey  work  to  that  Territory  at  an  early  date. 

IDAHO. 

A  soil  survey  party,  under  the  direction  of  Mr.  C.  A.  Jensen,  has 
completed  a  survey  of  the  Boise  area,  extending  from  Boise  City  to  a 
point  some  distance  west  of  Caldwell  and  including  the  principal  irri- 
gated lands  of  that  section.  Serious  problems  were  encountered  in 
this  area  in  the  occurrence  of  hardpan  in  the  soils,  and  there  were 
other  soil  problems  upon  which  advice  was  given  which  it  is  believed 
will  be  of  material  economic  value  in  the  agricultural  development  of 
the  area,  which  is  assuming  considerable  importance. 

A  party,  in  charge  of  Mr.  Louis  Mesmer,  has  been  assigned  to  sur- 
vey the  area  between  Lewiston  and  Moscow.  The  wheat  yields  in 
this  area  have  declined,  and  the  people  are  anxious  to  introduce  for- 
age crops,  and  the  soil  survey  work  is  to  be  used  as  a  basis  for  the 
consideration  of  this  problem. 

Representations  have  been  made  to  the  Department  which  make  it 
appear  advisable  to  spend  about  six  months  in  the  next  field  season 
in  the  survey  of  the  irrigated  lands  of  the  Blackfoot  area. 

ILLINOIS. 

Through  cooperation  with  the  Blinois  experiment  st£,tion  the  Bureau 
was  enabled  to  put  two  parties  in  the  field  during  the  early  part  of 
the  present  field  season,  and  at  the  close  of  the  fiscal  year  had  made  a  soil 
survey  of  Tazewell  and  Clinton  counties,  under  the  direction  of  Mr. 
Jay  A.  Bonsteel,  and  a  portion  of  St.  Clair  County,  under  the  direction 
of  Mr.  George  N.  Coffey.  During  the  remainder  of  the  present  field 
season  it  is  proposed  to  finish  St.  Clair  and  Clay  counties,  if  time  per- 
mits. So  far  as  this  work  has  been  examined,  particularly  the  finished 
max)6  of  Tazewell  and  Clinton  counties,  it  is  believed  that  the  results 
will  be  of  material  benefit  and  value  to  the  faiiners.  Thirteen  soil 
types  were  recognized  in  Tazewell  County  and  seven  in  Clinton  County 
and  their  relation  to  crops  reported  upon. 

A  copy  of  the  soil  map  and  report  on  the  Tazewell  area  has  been 
sent  to  one  of  the  most  intelligent  and  progressive  land  owners,  with 
the  request  that  the  work  be  critically  examined  and  freely  criticised, 
so  that  we  may  get  advice  in  advance  of  publication  as  to  the  practical 
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utility  and  usefulness  of  the  work  and  suggestions  as  to  other  lines 
that  could  be  profitably  developed. 

So  far  as  the  Bureau  is  at  present  informed  this  work  has  aroused 
a  great  deal  of  interest,  and  it  is  believed  that  it  will  be  of  value  to 
the  i)eople.  Requests  have  been  made  for  upward  of  25,000  copies 
of  each  of  these  reports,  with  accompanying  maps,  to  supply  the  local 
demand  which  is  likely  to  arise.  So  much  interest  has  been  tAken  in 
this  survey  that  urgent  requests  have  been  made  by  the  Illinois  exper- 
iment station  that  the  work  shall  be  continued  in  the  State,  and  it  is 
proposed  to  assign  a  party  to  the  State  for  the  entire  field  season  of 
nine  months  during  the  coming  year.  It  is  understood  that  the  station 
will  continue  its  cooperation,  and  possibly  arrangements  can  be  made 
for  luore  than  one  party,  so  that  the  work  may  progress  rapidly. 

One  of  the  most  serious  jjroblems  encountered  in  the  soil  survey, 
particularly  in  Clinton  County,  is  in  the  hardpan,  or  the  compact 
nal  ure  of  the  underlying  clay  subsoil,  in  some  of  the  soil  types.  This 
not  only  renders  cultivation  difl&cult,  but  makes  crops  uncertain  under 
certain  climatic  conditions,  and  an  investigation  of  the  cause  of  this 
and  a  possible  remedy  is  now  engaging  the  attention  of  the  laborato- 
ries of  the  Bureau. 

INDIANA. 

No  work  was  carried  on  in  this  State  during  the  past  fiscal  year,  but 
a  party  is  at  present  engaged  in  making  a  soil  survey  of  Posey  County. 
This  is  in  charge  of  Mr.  Marean,  and  the  whole  area  of  the  county  is 
to  be  surveyed.  This  is  particularly  in  the  interest  of  the  truck  grow- 
ers, as  large  quantities  of  watermelons  and  other  truck  crops  are  pro- 
duced on  sonu?  of  the  sandy  soils  of  the  area. 

While  th(»re  has  been  some  demand  for  the  extension  of  this  work 
to  include  the  whole  area  of  the  State,  the  plans  at  present  contem- 
plate a  survey  of  <mly  three  months' duration  in  Boone  County  during 
the  next  field  season. 

IOWA. 

During  the  past  fiscal  year  a  soil  survey  has  been  made  around 
Dubuque,  under  the  charge  of  Mr.  E.  O.  Fippin.  Eight  soil  types 
hav<^  been  recognized  and  their  relations  to  crops  reported  npou. 

Ratli(»r  strong  demands  have  come  for  the  continuation  and  exten- 
sion of  this  work  to  include  the  entire  State,  but  it  is  proposed  to 
spend  but  six  months  during  the  next  field  season  in  surveyinga  part 
of  C'erro  Gordo  and  Story  counties  in  the  interest  of  sugar-beet  pro- 
duction, as  well  as  of  general  farming,  stock  raising,  and  dairying. 

KANSAS. 

During  tlie  i)ast  field  season  461  square  miles  have  been  surveyed 
around  Wichita.  It.  was  expected  that  this  would  be  a  very  uniform 
area,  but  nine  soil  types  were  encountered,  each  with  distinct  proper- 
ties and  adai)t('(l  more  or  less  to  different  crops  or  requiring  different 
methods  of  cultivation.  The  possibilities  are  shown  of  some  degree 
of  sp<Hnalization  of  crops  and  the  introduction  of  fruit  interests  to 
take  the  place  of  tlui  almost  universal  crops  of  wheat  and  com,  which 
it  is  believed  will  be  of  value  in  the  further  development  of  the  agri- 
cultural interests  of  the  area.  This  work  has  been  in  charge  of  Mr. 
J.  E.  Lapham. 
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It  seems  desirable  to  spend  about  six  months  in  the  survey  of  a 
portion  of  the  Parsons  sheet  of  the  Geological  Survey,  in  the  north- 
central  part  of  the  State,  in  what  may  be  considered  the  beginning 
of  the  semiarid  portion  of  the  West. 

KENTUCKY. 

During  the  past  fiscal  year  a  survey  was  made  of  Union  County, 
which  has  an  area  of  about  330  square  miles,  under  the  charge  of  Mr. 
Marean.  Eight  types  of  soil  were  recognized,  and  while  apparently 
the  soils  are  quite  uniform  in  texture  and  natural  fertility,  the  possi- 
bilities of  introducing  new  industries  and  better  methods  of  cultiva- 
tion were  clearly  indicated.  At  present  the  area  is  given  up  almost 
exclusively  to  wheat  culture,  but  there  are  good  opportunities  for 
greater  diversification  through  improvements  in  the  management  of 
soils,  the  rotation  of  crops,  and  in  growing  products  new  to  the  area. 

Demands  for  soil  survey  work  in  Kentucky  have  been  quite  strong, 
and  it  seems  desirable  to  assign  a  party  to  that  State  for  nine  months 
during  the  next  field  season,  the  surveys  to  include  Henderson,  Chris- 
tian, and  Scott  counties.  This  work  will  be  mainly  in  the  interest  of 
the  tobacco  growers,  stock  raisers,  and  general  agricultural  interests. 

LOUISIANA. 

A  soil  survey  was  made  during  the  last  fiscal  year  by  Mr.  W.  H. 
Heileman  in  the  Lake  Charles  area  in  the  interest  of  the  rice  growers,  an 
area  of  202  square  miles  having  been  covered.  Six  types  of  soil  were 
recognized  in  what  was  supposed  to  be  a  uniform  area,  and  it  was  found 
that  the  relation  of  these  soils  to  the  yield  of  rice  was  quite  marked, 
and  the  desirability  of  extending  the  survey  to  other  rice  districts  was 
clearly  recognized.  Moreover,  under  tlie  present  system  of  exclusive 
rice  culture,  not  even  sufficient  food  for  the  stock  is  produced,  while 
meat  and  vegetables  for  the  support  of  the  people  are  imported  in 
large  part  from  other  States.  There  is  no  reason  for  this  so  far  as  the 
soils  or  climatic  conditions  are  concerned,  and  it  is  pointed  out  that  a 
proper  diversity  of  interests  would  materially  add  to  the  welfare  of 
the  community. 

It  seems  desirable  to  spend  three  months  during  the  next  field  sea- 
son in  Arcadia  Parish  in  the  interest  particularly  of  the  rice,  sugar, 
and  tobacco  producers. 

MARYLAND. 

Very  strong  demands  have  come  for  the  continuation  of  the  surveys 
in  Maryland  to  include  the  whole  of  tlie  State,  and  particularly  of 
Worcester,  Somerset,  and  Baltimore  counties,  and  it  is  proposed  to 
assign  a  party  there  for  six  months  during  the  next  field  season. 

During  the  past  fiscal  year  Harford  County,  covering  an  area  of  418 
square  miles,  has  been  surveyed  by  a  party  under  the  charge  of  Mr. 
W.  G.  Smith.  There  is  no  place  where  the  survey  has  been  carried 
on  where  more  interest  has  been  manifested  and  more  use  has  been 
made  of  the  work  than  in  this  State.  Possibilities  have  been  shown, 
particularly  in  Prince  George,  St.  Mary,  and  Calvert  counties,  of  the 
sx)ecialization  of  crops  in  the  line  of  fruit  growing,  trucking,  and 
general  farming  and  dairying,  which  would  very  materially  benefit  the 
people  and  add  greatly  to  the  prosperity  of  the  communil3^ 

While  much  work  has  already  been  done  in  this  State,  it  is  believed 
that  the  intelligent  interest  and  appreciation  shown  in  the  results  of 
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the  work  justify  the  Department  in  pushing  the  surveys  and  giving 
the  people  the  information  they  seem  to  need,  and  which  they  appear 
ready  to  benefit  by  in  the  practical  extension  of  their  agricaltnral 
interests  and  in  developing  the  prosperity  of  the  State. 

MASSACHUSETTS. 

No  work  has  been  done  in  this  State  since  1899,  and  the  establish 
ment  of  the  profitable  Sumatra  tobacco  culture  has  aroused  a  decided 
demand  for  the  extension  of  the  survey  of  1899  in  the  Connecticut 
Valley  northward  to  the  State  line  and  on  either  side  of  the  area  which 
has  already  been  surveyed.  It  is  proposed  to  spend  three  mouths 
during  the  next  field  season  in  the  extension  of  this  work  in  the  inte^ 
est  particularly  of  the  tobacco  growers. 

MICHIGAN. 

During  the  past  fiscal  year  Allegan  County,  covering  an  area  of  828 
square  miles,  has  been  surveyed  under  the  direction  of  Mr.  E.  O.  Fippin. 
liiis  work  was  undertaken  particularly'  in  the  interest  of  the  fruit 
growers  along  the  lake  shore  and  of  the  sugar-beet  and  general  agri- 
cultural intei*est«.  This  appears  to  be  one  of  the  most  valuable  pieces 
of  work  the  Bureau  has  done,  and  it  is  believed  that  the  results,  which 
form  a  part  of  the  report  of  the  field  operations  for  1901,  will  be  of 
very  great  value  to  the  i>eoi)le  in  the  extension  of  their  present  indus- 
tries, the  improvement  of  methods  of  cultivation,  and  the  development 
of  new  crops,  which  it  is  l)elieved  can  successfully  be  introduced. 
The  exi)eri(*ncx*  of  the  i)eople  of  this  section  will  also  prove  of  value 
to  other  communities,  and  the  lessons  taught  by  the  soil  survey  wiU, 
it  is  believed,  have  value  outside  of  the  area. 

No  work  is  <»ontemplated  for  this  State  during  the  next  field  season, 
but  strong  <lt»mands  have  come  for  an  extension  of  the  survey,  and  it 
is  believed  that  it  should  be  resumed  at  the  earliest  practicable  time, 
particularly  in  the  interest  of  the  sugar-beet  and  fruit  growers. 

MINNESOTA. 

Xo  work  has  l>een  done  in  the  State,  but  strong  demands  have  come 
for  the  extension  of  the  soil  survey,  and  it  seems  desirable  to  assign 
a  party  there  for  six  months  during  the  coming  field  season,  the  first 
area  to  be  surv(\ved  being  probably  Lyon  County. 

MISSISSIPPI. 

During  Ww  ])ast  liscal  year  the  Bureau  has  mapped  an  area  of  656 
squan^  mil<\s  around  Vazoo  City,  the  work  being  in  charge  of  Mr. 
Jav  A.  I>onsteel. 

About  oiK^-third  of  the  area  is  in  the  uplands  and  two-thirds  in  the 
Yazoo  and  Mississippi  Delta.  The  upland  soil  is  a  typical  loess,  and 
it  has  Ixjen  suggested,  as  a  result  of  the  surv^ey,  that  alfalfa  can  be 
produe(»d  on  it  as  a  basis  for  stock  raising.  In  its  present  condition 
it  is  little  esteemed  as  a  cotton  soil. 

It  was  supposed  that  the  delta  would  present  a  very  uniform  soil 
umdition,  but  fcmr  soil  ty])es  were  recognized,  each  with  very  distinct 
igricultural  values.  The  Vazoo  elay  is  the  most  productive  cotton 
m\,  yielding  from  IJ  to  liv  bales  ])er  acre,  and  even  more  under  the 
"*st  methnds  '»^  eu^+ivation.     This,  however,  only  covers  about  17 
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)er  cent  of  the  delta.  The  Yazoo  loam,  covering  about  6  per  cent  of 
he  delta,  yields  from  three-fourths  to  1  bale  of  cotton  per  acre.  The 
iTazoo  sandy  loam,  covering  9  per  cent  of  the  delta,  produces  about 
hree-f ourths  of  a  bale  to  the  acre,  while  the  Sharkey  clay,  covering 
>8  per  cent  of  the  delta,  is  not  cultivated  on  account  of  the  annual 
}verflow.  The  flood  waters  leave  the  land  about  the  first  of  June, 
bnt  although  the  land  is  subsequently  dry  it  is  then  too  late  for  crops 
bo  be  put  in. 

It  has  been  pointed  out,  as  a  result  of  this  soil  survey,  that  the  Yazoo 
sandy  loam  is  a  typical  early  truck  soil,  and  that,  with  the  prevailing 
climatic  conditions,  potatoes  or  other  truck  crops  would  prove  a 
remarkably  profitable  industry  on  this  soil. 

The  Sharkey  clay  is  a  wonderfully  productive  soil,  and  it  appears 
from  the  investigations  that  have  been  made  that  the  engineering 
problem  of  protecting  it  against  the  annual  floods  would  not  be  very 
difficult,  nor  expensive  when  the  value  of  the  soil  so  reclaimed  is  con- 
sidered. It  is  believed  that  these  three  suggestions,  if  followed  by  the 
people,  will  well  repay  the  money  expended  in  the  survey. 

It  is  proposed  to  continue  and  extend  this  work  to  include  a  larger 
area  of  the  delta  lands  and  possibly  to  take  up  one  other  area  in  the 
State,  devoting  in  all  about  six  months  in  the  next  field  season  to  the 
work. 

MISSOURI. 

During  the  latter  part  of  the  past  fiscal  year  Mr.  Fippin  was  assigned 
to  survey  Howell  County,  in  the  fruit  area  of  the  Ozark  region.  It  is 
probable  that  the  whole  area  of  this  county  will  be  surveyed  during 
the  present  field  season.  It  has  been  found  that  the  soils  are  remark- 
ably uniform  and  that  the  fruit  interests  can  be  extensively  developed, 
but  it  is  advisable  that  the  methods  be  improved  to  attain  the  highest 
commercial  success. 

The  demand  for  the  continuation  and  extension  of  this  work  in  Mis- 
souri has  been  so  great  that  it  seems  desirable  to  assign  a  party  there 
for  nine  months  for  the  survey  of  Shelby,  Saline,  and  Webster  coun- 
ties during  the  next  field  season. 

^  MONTANA. 

During  the  past  fiscal  year  the  Billings  area,  comprising  about  105 
square  miles,  has  been  surveyed  under  the  direction  of  Mr.  C.  A. 
Jensen.  Considerable  trouble  and  loss  has  resulted  from  the  rise  of 
alkali  in  this  area,  and  the  survey  was  planned  with  particular  refer- 
ence to  determining  the  possibility  of  preventing  this  trouble  and 
reclaiming  the  land  already  damaged.  It  is  considered  quite  feasible 
bo  accomplish  this  object,  and  it  is  probable  that  a  demonstration 
will  be  made  of  the  efficiency  of  proper  drainage  in  preventing  the  rise 
3f  alkali  and  in  reclaiming  the  alkali  soils  of  this  locality. 

It  would  seem  desirable  to  assign  a  party  to  this  State  for  six 
months  in  the  next  field  season  to  make  surveys  in  the  Gallatin  Val- 
ley and  in  the  Milk  River  Valley  around  Glasgow. 

NEBRASKA. 

No  work  has  heretofore  been  done  in  this  State,  but  it  is  proposed 
»  assign  a  party  for  nine  months  of  the  next  field  season  to  make  soil 
lurveys  of  the  Grand  Island  and  Holdrege  areas  in  the  interest  par- 
iicularly  of  the  sugar-beet  industry. 
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NKW  JKRSKY. 

During  the  fiscal  year  just  jjassed  a  survey  of  the  Salem  area,  com- 
prising 493  square  miles,  was  completed  under  the  direction  of  Mr. 
Honsteel,  and  a  survey  of  the  Trenton  area,  under  the  charge  of 
Mr.  I^urke,  has  been  started  and  will  be  completed  during  the  present 
field  season. 

The  Salem  area  lies  wholly  within  the  Costal  Plain  region  and  has 
eleven  different  types  of  soil.  These  are  adapted  to  various  truck 
crops,  fruit  interests,  and  general  farming.  The  people  have  already 
recognized  the  i-ehition  of  the  soils  to  crops,  and  have  adapted  their 
industries  to  the  various  soil  areas.  The  success  has  been  so  remark- 
able that  the  lesson  maj^  well  be  carried  to  other  localities  along  the 
At  antic  coast  where  similar  soils  prevail. 

The  Trenton  area  lies  partly  in  the  Costal  Plain  and  partly  in  the 
Piedmont  Plateau,  and  gives  even  a  wider  range  of  soils.  This  area 
is  particularly  adapted  to  specialization  of  crops  and  the  building  up 
of  widely  different  agri(»ultural  interests. 

The  interest  in  this  work  justifies  its  continuation,-  and  it  seems 
desirable  to  spend  six  months  during  the  next  field  season  in  the  su^ 
vey  of  the  Monmouth  Shore  area,  east  of  and  immediately  adjoining 
the  Trenton  area. 

NEW  YORK. 

During  the  past  fiscal  year  a  soil  survey  was  made  of  the  Westfield 
area  under  the  direction  of  Mr.  Burke,  and  of  the  Elmira  or  "Big 
Flats"  area  under  the  direction  of  Mr.  Mesmer. 

The  Chautauqua  grape  belt,  extending  for  30  miles  along  the  Lake 
Erie  shore,  is  within  the  first-named  area.  The  old  beaches,  where  the 
gi'ape  industry  was  first  developed,  have  been  outlined  upon  the  map, 
and  the  Dunkirk  claj,  upon  which  the  industry  has  since  been 
developed,  is  also  located,  as  well  as  several  other  foreland  and  upland 
soils  adapted  to  general  farming  and  dairying. 

The  survey  of  the  Elmiia  area  was  undertaken  particularly  in  the 
interest  of  the  tobacco  growers,  and  more  especially  to  see  if  the  cul- 
tivation of  Sunuitra  toljaceo  could  be  extended  there,  and  to  form  a 
basis  for  other  t()bac(»o  investigations  for  the  improvement  of  their 
present  crops.  The  results  indicate  that  the  Sumatra  tobacco  can 
not  succ(»ssfully  be  produced  within  the  area  surveyed,  except  in  one 
small  area  of  not  over  10  or  15  acres,  where  it  might  be  grown.  An 
experiment  is  in  progress  to  determine  this  point,  although  this  is  not 
under  the  control  of  the  Department.  The  results  of  the  survey  point 
to  the  need  of  further  investigations  of  these  soils,  which  under  the 
present  methods  of  cultivation  require  large  annual  applications  of 
stable  manure  to  i)roduce  satisfactory  jields  of  the  crops  of  the  local- 
it5\  There  is  an  opportunity  here  for  the  work  of  the  new  division 
of  soil  management,  which  would  probably  yield  results  of  value  to 
the  people. 

During  the  i^resent  field  season  the  survey  has  been  extended  to 
the  Lyons  area  in  the  interest  i)articularly  of  the  sugar-beet  growers. 
It  is  proi)osed  during  the  coming  field  season  to  detail  a  party  for 
une  months  to  make  a  soil  survey  of  the  whole  of  Long  Island.  This 
IS  particularly  in  the  interest  of  the  truck  growers,  and  it  is  believed 
that  the  results  will  be  of  considerable  interest  and  value. 
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NORTH  CAROLINA. 

During  the  past  fiscal  year  a  survey  has  been  made  of  the  Ala- 
mance Coniity,  Gary,  and  Craven  areas  under  the  direction  of  Mr. 
Coffey,  and  of  the  area  around  Hickory  under  the  charge  of  Mr.  Caine. 

Alamance  County  is  in  the  Piedmont  Plateau,  and  the  work  was 
undertaken  in  the  interest  of  the  cotton  growers  and  general  farming. 
Formerly  this  was  an  important  bright- tobacco  section,  but  the  growth 
of  this  industry  in  the  eastern  part  of  the  State  has  been  the  cause 
of  a  decline  in  tobacco  production  in  the  area,  and  the  soils  formerly 
adapted  to  this  special  industry  have  depreciated  considerably  in 
value.  Various  suggestions  of  a  practical  nature  in  the  line  of 
improved  methods  of  cultivation  and  the  introduction  of  new  crops 
and  new  industries  have  been  made  as  a  result  of  the  soil  survey. 

The  work  in  the  Craven  area  was  carried  on  particularly  in  the 
interest  of  the  truck  growers  and  in  order  to  outline  the  truck  soils  in 
this  area,  which  is  not  as  yet  very  thickly  settled. 

The  work  in  the  Hickory  area  was  in  the  interest  of  general  farm- 
ing and,  in  the  mountainous  portion,  of  fruit  growing.  It  is  proposed 
to  extend  this  work  during  the  present  field  season  to  the  Mount 
Mitchell  area  in  the  interest  of  the  fruit  growers. 

There  is  no  more  interesting  development  at  the  present  time  in  the 
Atlantic  coast  States  than  that  of  the  fruit  interests  in  the  mountains  of 
Virginia,  North  Carolina,  Georgia,  and  Alabama.  From  the  work  so 
far  done  in  these  States  it  is  clearly  apparent  that  the  soil  has  an  impor- 
tant bearing  on  the  different  fruit  crops,  and  the  apple  and  peach  soils 
can  be  identified  and  outlined  as  a  basis  for  the  intelligent  develop- 
ment of  these  industries.  Not  only  are  certain  soils  adapted  to  apples, 
but  certain  varieties  of  apples  do  better  on  some  soils  than  on  others, 
and  the  same  is  probably  true  of  other  fruits. 

The  North  Carolina  department  of  agriculture  has  cooperated  very 
cordially  and  very  helpfully  in  this  work,  and  it  appears  desirable  to 
continue  this  cooperation,  assigning  a  party  there  for  nine  months 
during  the  coming  field  season  to  extend  the  soil  survey. 

NORTH  DAKOTA. 

Very  strong  demands  have  come  from  this  State  for  the  extension 
of  the  soil  survey  to  include  most  of  the  arable  portion  of  the  State. 
It  has  been  impossible  until  recently  to  start  the  work  there,  but  a 
party  has  just  been  assigned  to  the  Grand  Forks  area,  in  the  Red  River 
Valley,  under  the  direction  of  Mr.  Jensen,  who  has  had  wide  experi- 
ence in  similar  areas  in  Utah  and  Montana. 

Considerable  quantities  of  alkali  are  encountered,  but  generally  at 
a  sufficient  depth  below  the  surface  to  enable  the  annual  crops  to  be 
produced.  The  surface  foot  is  usually  fi'ee  from  alkali,  and  as 
there  is  no  irrigation,  and  little  chance  for  irrigation,  it  is  believed  that 
there  is  little  danger  of  the  alkali  coming  to  the  surface  and  spread- 
ing. It  seems  a  risky  thing,  however,  to  have  the  valuable  crops  of 
the  locality  growing  over  and  so  close  to  these  alkali  salts,  and  the 
possibility  of  the  rise  of  this  alkali  should  be  fully  investigated.  If 
it  were  in  an  area  where  water  was  available  for  irrigation,  it  could 
safely  be  predicted  that  the  land  would  quickly  be  injured  by  the  rise 
of  alkali,  but  with  no  opportunity  for.  irrigation  the  chances  are  that 
conditions  may  not  become  more  serious  than  at  present.  This  is  a 
question,  however,  that  these  investigations  will  have'  to  solve.  The 
work  is  being  carried  on  in  cooperation  with  the  State  geologist. 
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It  seems  desirable  to  assign  a  party  to  this  State  for  six  months' 
work  during  the  next  field  season. 

OHIO. 

During  the  past  fiscal  year  work  has  been  started  in  the  Columbus 
area  and  in  the  Toledo  area,  and  it  is  believed  these  will  bothbecum- 
pleted  by  the  end  of  the  present  field  season.  The  surveys  are  beini' 
made  under  the  direction  of  Mr.  W.  G.  Smith. 

The  Columbus  area  is  devoted  to  general  fanning.  While  there  .> 
a  certain  uniformity  in  the  soils,  one  of  the  principal  soils  is  pre- 
eminently a  wheat  land  and  another  chiefly  acorn  land,  the  character 
of  the  soils  showing  very  strongly  their  peculiar  agricultural  values  in 
the  crops  produced  and  in  the  success  of  these  crops. 

It  is  proposed  to  assign  a  party  to  this  State  daring  the  next  field 
season  to  survey  a  part  of  Ashtabula  County  in  the  interest  of  the 
fruit  and  tobacco  growers. 

ORRQON. 

No  surveys  have  been  made  in  this  State,  but  it  is  projiosed  to 
assign  a  party  there  for  six  months  during  the  next  field  season  to  sur- 
vey an  area  around  Salem,  in  the  Willamette  Valley. 

PENNSYLVANIA. 

During  the  past  fiscal  year  a  survey  of  the  Lebanon  area,  in  the 
interest  of  tobacco  growers  and  general  farming,  was  completed  under 
the  direction  of  Mr.  Smith.  The  interest  taken  in  the  survey  around 
Lancaster  leads  mo  to  believe  that  the  results  of  this  work  will  be 
found  of  interest  and  practical  value  in  the  still  higher  development 
of  the  agricultural  conditions  of  the  locality. 

It  seems  desirable  to  assign  a  party  for  three  months  dnring  the 
next  field  season  to  make  a  soil  survey  of  Clinton  County,  particularly 
in  the  interest  of  the  tobacco  growers. 

PORTO  RICO. 

During  the  past  fiscal  year  an  area  of  330  square  miles  was  surveyed 
in  a  strip  alK)ut  10  miles  wide,  extending  from  Arecibo  to  Ponoe,  the 
work  being  in  charge  of  IMessrs.  Dorsey  and  Mesmer.  Twenty-two 
types  of  soils  were  recognized,  all  of  them  markedly  different  from 
the  soils  encountered  in  the  United  States.  Much  of  the  country  is 
i*ug|?6<U  broken,  and  mountainous,  and  as  there  were  no  available 
maps,  the  base  map  had  to  be  made  as  the  soil  survey  progressed. 
Many  of  these  soils  are  not  well  adapted  to  agriculture,  but  the  reiJort 
deals  fully  with  the  conditions  as  they  were  actually  seen,  and  it  is 
believed  that  it  will  form  a  basis  for  a  more  intelligent  development 
of  the  agriculture  of  the  island. 

It  is  deemed  advisable  that  this  survey  should  be  extended  to 
include  the  whole  area  of  the  island,  of  which  about  one-tenth  is 
included  in  the  area  aln^ady  surveyed,  but  under  a  change  made  in  the 
wording  of  the  appropriation  bill  it  will  be  impossible  for  the  Bureau 
of  Soils  to  continue  this  work.  It  will  be  recommended  that  such 
changes  be  made  in  the  next  appropriation  act  as  will  enable  the 
Department  to  resume  operations  in  Porto  Rico.  I  know  of  no  more 
valuable  work  the  Department  can  do  than  to  thus  investigate  the 
actual  conditions  in  these  island  possessions,  and  the  extension  of 
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survey  to  them  should  give  a  basis  for  the  best  and  most 
Leal  development  of  their  agricultural  resources  at  a  time  when 
f  people  are  looking  to  these  islands  for  investments  and  when 
»ple  of  the  islands  themselves  need  all  the  help  that  can  be 
iieni. 

SOUTH  CAROLINA. 

ag  the  past  fiscal  year  an  area  of  686  square  miles  has  been 
Mi  around  Abbeville,  and  on  the  completion  of  this  work  the 
in  charge  of  Mr.  Taylor,  will  make  a  survey  of  Darlington 
',  particularly  in  the  interest  of  the  bright-tobacco  growers  and 
Towers. 

proposed  to  detail  a  party  for  nine  months  during  the  coming 
Ason  to  survey  an  area  in  Spartanburg,  Pickens,  and  Orange- 
aunties,  particularly  in  the  interest  of  the  cotton,  fruit,  and 
tobacco  growers. 

SOUTH  DAKOTA. 

irveys  have  been  carried  on  in  this  State,  nor  are  any  contem- 
for  the  present  field  season.  It  seems  desirable,  however,  to 
%  party  for  a  period  of  three  months  during  the  next  field  season 
i  a  survey  in  Brookings  County. 

TENNESSEE. 

ng  the  past  fiscal  year  a  survey  in  the  interest  of  the  tobacco 
9  was  made  of  Montgomery  County,  embracing  an  area  of 
tare  miles,  under  the  direction  of  Mr.  J.  E.  Lapham.  Among 
X)rtant  results  of  this  survey  has  been  the  suggestion  that  one 
soil,  which  is  at  present  of  little  agricultural  value  and  which 
a  considerable  area,  is  adapted  to  fruit  growing,  and  it  is 
d  that  this  interest  could  be  introduced  with  profit  to  the  com- 
\  It  was  hoped  that  the  survey  would  be  the  basis  of  an  inves- 
a  of  the  i)ossibilities  of  improving  the  tobacco  interests,  but 
)ropriation  for  the  Bureau  was  not  sufficient  to  enable  this  to 
e. 

proposed  to  extend  the  soil  survey  to  Greene,  Cumberland,  and 
on  counties,  assigning  a  party  to  this  work  for  a  period  of  about 
onths  during  the  coming  field  season. 

TEXAS. 

ng  the  past  field  season  the  Willis  area  of  215  square  miles  has 

irveyed  in  the  interest  of  the  tobacco  growers,  and  a  party  of 

>  experts  has  been  placed  there  to  investigate  the  possibility  „ 

ucing  a  more  desirable  filler  tobacco.  " 

Alvin  area  was  also  started  under  the  direction  of  Mr.  Bennett, 

s  and  the  Brazoria  area  will  probably  be  completed  during  the 

;  field  season.     This  is  particularly  in  the  interest  of  the  fruit 

\  around  Alvin  and  of  the  sugar  interest-s  around  Brazoria. 

*lso  proposed  to  survey  an  area  during  the  present  field  season 

Vernon,  in  the  Panhandle  of  Texas,  in  the  interest  particularly 

^heat  growers  and  with  the  view  that  the  results  may  be  useful  || 

ntroduction  of  macaroni  wheat. 

dsentations  have  been  made  to  the  Department  which  make  it 

advisable  to  assign  a  partj^  to  this  State  for  at  least  nine 

II! 
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months  during  the  next  field  season  for  surveys,  particularly  in  Tyler 
County,  and  also  around  Austin  and  San  Antonio. 

UTAH. 

The  soil  survey  work  of  1899  and  1900  has  been  discontinued  in  this 
State,  but  it  is  proposed  to  assign  a  party  for  six  months  during  the 
next  field  season  to  survey  the  irrigable  lands  around  Utah  Lake. 

The  work  around  Salt  Lake-City  is  being  followed  up  by  a  drainage 
investigation,  having  for  its  object  the  reclamation  of  some  of  the 
alkali  lands. 

VERMONT. 

A  strong  demand  is  made  for  the  extension  of  the  soil  survey  in  the 
Connecticut  Valley  in  the  interest  of  the  tobacco  growers,  to  see  if 
the  cultivation  of  the  Sumatra  tobacco  can  not  be  extended  to  that 
latitude.  It  is  proposed  to  assign  a  party  for  three  months  during 
the  next  field  season  to  extend  the  soil  survey  of  the  Connecticut 
VaUey. 

vmamiA. 

During  the  last  fiscal  year  the  Bedford  area  and  the  Prince  Edward 
area  have  both  been  completed,  and  the  Harrisonburg  area  has  been 
begun.  All  of  this  work  has  been  under  the  direction  of  Mr.  C.  N. 
Mooney.  It  is  proposed  to  finish  the  Ilarrisonbui'g  area  and  the 
northern  part  of  the  Buckingham  sheet  of  the  Greological  Survey 
during  the  present  field  season,  and  to  assign  a  party  to  this  State  for 
nine  months  during  the  next  field  season  to  survey  the  southern  half 
of  the  Buckingham  sheet  and  the  whole  of  the  Harx)ers  Feny  sheet, 
as  well  as  an  area  around  Norfolk. 

The  most  important  work  has  been  done  on  the  Bedford  and  Harrison- 
burg areas.  Those  include  portions  of  the  Piedmont  Plateau,  of  the 
Valley  of  Virginia,  and  of  the  intervening  mountain  area.  Tlie  results 
of  the  work  on  the  i)lateau  and  in  the  valley  are  important,  but  the 
great  interest  centers  in  the  survey  of  the  mountain  soils,  in  which 
the  fruit  interests  are  developing.  It  has  l)een  found  that  the  different 
varieties  and  types  of  fruit  are  best  adapted  to  different  soils,  and  as 
the  sui'vey  extends  and  these  soils  are  being  outlined  the  basis  is  pre- 
sented for  the  most  intelligent  development  of  the  fruit  interests. 

The  Harpers  Ferry  area  will  take  in  a  considerable  portion  of  the 
valley,  as  well  as  of  the  plateau,  and  the  resultsof  the  work  shouldshow 
the  reason  for  tlie  decline  in  agricultural  value  of  the  valley  soils,  and 
should  suggest  means  for  reviving  tlie  agricultural  interests  of  what 
was  once  a  prosperous  community  on  what  was  considered  the  highest 
type  of  agricultural  land. 

The  survey  around  Norfolk  will  be  in  the  interest  of  the  truck 
growers. 

WASHINGTON. 

During  the  past  fiscal  year  the  Walla  Walla  area,  covering  about 
150  square  miles  and  including  practically  all  of  the  irrigable  lands 
of  that  locality,  was  survej^ed  under  the  direction  of  Mr.  Holmes.  The 
»vork  has  just  been  finished  and  the  results  can  not  yet  be  rexx>rted. 

WISCONSIN. 

l'^o  work  was  done  in  the  past  fiscal  year  in  this  State,  but  Mr.  Jay 
^'^nsteei  v  \s  MPsicn^'^d  '^i  ^Tuly  ]  of  the  present  fibcal  year  to  the 
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Janesville  area  to  survey  the  soils  around  Janesville,  Stoughton,  and 
Edgerton.  TThis  survey  is  in  the  interest  of  the  tobacco  growers,  and 
is  particularly  to  se€  if  the  Sumatra  tobacco  is  likely  to  be  adapted 
to  this  section,  and  to  be  a  basis  for  the  improvement  of  the  type  of 
tobacco  at  present  grown. 

It  seems  desirable  to  assign  a  party  to  this  State  for  six  months 
during  the  next  field  season  to  make  a  survey,  particularly  of  Eau 
Claire  County. 

WYOMING. 

No  soil  surveys  have  as  yet  been  made  in  this  State,  but  it  is  pro- 
posed to  assign  a  party  for  six  months  during  the  next  field  season  to 
survey  the  soils  of  the  irrigable  part  of  the  Laramie  sheet  of  the 
Geological  Survey. 

ESTIMATED   COST  OF  PROPOSED   SOIL  SURVEY  WORK. 

During  the  fiscal  year  1902  about  $40,000  was  spent  on  the  soil  sur- 
vey with  10  survey  parties.  For  the  fiscal  year  1903  an  allotment  of 
•60,000  has  been  made  for  this  work  with  15  soil  survey  parties.  For 
the  fiscal  year  1904,  for  which  estimates  are  being  submitted  to  Con- 
gress, on  the  basis  of  the  plans  which  have  just  been  given  for  the 
continuation  and  extension  of  the  work  iu  order  to  meet  the  most 
urgent  demands,  an  allotment  of  $120,000  would  be  necessary.  This 
is  based  upon  a  total  estimate  of  243  months  of  field  work  contem- 
plated by  the  above  plans,  which  will  require  for  its  completion  within 
the  fiscal  year  30  field  parties,  costing  approximately  $4,000  each, 
calculated  on  the  basis  of  the  work  done  during  the  last  three  j^ears. 
£ach  party  would  survey  about  1,200  square  miles,  making  a  total 
estimated  area  of  34,800  square  miles,  or  22,272,000  acres,  in  38  States 
and  Territories,  which  would  be  surveyed  in  that  year. 

Publication  of  the  Report  and  Maps. 

The  results  of  the  field  work  of  the  Bureau  of  Soils  are  published 
under  authority  of  a  joint  resolution  of  Congress,  approved  February 
23,  1901,  which  provides  for  the  printing  annually  of  the  Report  of 
Field  Operations  of  the  Division  of  Soils,  Department  of  Agriculture. 

The  publication  of  this  report  exclusively  in  its  present  form  and  at 
one  time,  in  spite  of  the  fact  that  it  is  made  up  of  numerous  separate 
reports  presented  at  various  times  throughout  the  year,  is  undesirable* 
for  many  reasons.  Work  that  is  finished  in  the  winter  or  spring  has 
to  be  held  intheoflSce  until  the  succeeding  Februarj^  when  the  report 
of  the  field  work  is  fully  completed  and  sent  to  the  Public  Printer. 
This  delays  the  publication  for  nearly  eighteen  months  after  the  work  is 
completed,  and  the  public  interests  require  that  publication  of  each 
i-eport  should  follow  as  soon  as  possible  after  the  completion  of  the  field 
work.  Furthermore,  the  publication  of  all  the  reports  and  maps  in  a 
single  volume  makes  a  bulky  and  expensive  book  to  send  to  any  person 
requesting  information  about  a  particular  area.  The  demand  also  is 
so  great  that,  although  the  Depai-tment  has  8,000  copies  of  the  bound 
report  to  distribute  and  the  Senate  and  House  of  Representatives 
have  together  9,000  copies,  the  Department  received  upward  of  2,000 
requests  for  the  1900  report  which  could  not  be  filled.  Reprints  were 
ordered  of  all  of  the  reports,  in  editions  ranging  from  500  to  1,500 
copies,  and  these  were  quickly  exhausted.     As  the  work  becomes  bet- 
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ter  known,  many  requests  are  coming  from  Senators  and  Representa- 
tives, and  the  opinion  is  freely  expressed  that  the  full  value  of  the 
work  can  not  be  secured  unless  there  is  a  liberal  provision  for  its  dis- 
tribution within  the  area  in  which  the  work  has  been  done.  The 
requests  for  reprints  of  the  1001  i-eport  indicate  that  from  3,000  to 
10,rX)0  copies  will  be  required  to  satisfy  the  demand,  notwithst*anding 
the  fact  that  some  of  the  States  are  oi'dering  reprints  of  the  maps  of 
the  areas  in  their  respective  States  for  their  own  distribution. 

In  view  of  these  facts,  it  is  recommended  that  the  joint  resolution  be 
so  amended  as  to  permit  of  the  Report  of  the  Field  Operations  of  the 
Bureau  of  Soils  being  published  in  parts  or  volumes  as  the  work  \» 
completed.  That  there  should  also  be  reprinted  of  the  separate 
reports,  with  their  accompanying  illustrations  and  soil  maps,  editions 
sufficient  to  allow  500  for  each  Senator  to  whose  State  the  survey 
relates,  2,000  for  each  Representative  in  whose  district  the  survey  may 
l>e  made,  and  1,000  for  the  use  of  the  Department  of  Agrienltnre. 
This  will  insui-e  the  prompt  publication  of  the  results  of  the  survey 
and  a  distribution  through  Members  of  Congress,  which  my  present 
information  seems  to  indicate  is  desirable  if  the  full  value  of  the  soil 
survev  work  is  to  be  attained  in  the  dissemination  of  the  information 
thus  gathei'ed,  promptly  and  freely,  to  the  people  wlio  are  interested. 

Needed  Legislation  for  Insular  Surveys. 

It  seems  desirable  that  the  benefits  derived  from  the  soil  survey 
work  should  be  extended  to  the  insular  possessions  of  the  United 
States,  and  I  recommend  that  the  act  making  appropriation  for  the 
Bureau  of  Soils  be  so  worded  as  to  permit  of  the  sending  of  soil  sun'ey 
parties  to  Porto  Rico  and  Hawaii.  Numerous  demands  have  coine 
for  the  extension  of  the  work  in  both  Porto  Rico  and  Hawaii,  and  it 
seems  pi'obablo  that  the  work  will  be  of  particular  value  to  these 
islands  in  the  present  state  of  the  building  up  of  their  agricultural 
resources. 

The  work  has  already  been  started  in  Porto  Rico  and  in  the  Philip- 
pine Islands,  the  latter  through  cooi)ei'ation  with  the  War  Department 
and  the  civil  government  of  the  islands,  in  the  detail  of  Mr.  Clarence 
W.  Doi-si^v  to  the  Philippine  government  and  the  defraying  of  his 
salary  and  the  expenses  of  the  soil  survey  work  by  that  government 
1'h(»  work  can  not  be  continued  in  Porto  Rico  nor  started  by  the 
Deparlmeiil  in  any  otli(»r  of  our  possessions  without  a  change  in  the 
wording  of  the  approi)riation  act. 

iNVESTKiATlONS  IN   SOIL   MANAGEMENT. 

In  \ho  develo]mient  of  the  soil  survey  many  questions  are  presented 
of  the  possibility  of  improved  methods  of  cultivation  and  handling  of 
the  crops,  as  w(»ll  as  of  introducing  new  methods,  new  crops,  and  new 
industries.  Some  of  those  suggestions  need  more  time  and  more  study 
than  can  be  given  ])y  the  soil-survey  parties  in  the  limited  time  in 
which  they  remain  in  an  ai'ca.  Furthermore,  the  presentation  of  »ueh 
suggestions  in  printed  reports  is  apt  to  fail  of  securing  proper  recog- 
nition from  the  (conservative  farmer,  who  follows  pretty  much  the 
nietlKxls  used  by  himself  and  his  predecessors  on  the  land.  Without 
these  further  si  udies  and  a  practical  demonstration  of  their  efficiency 
many  of  th(^  important  results  of  the  soil  survey  are  liable  to  be  lost. 

For  these  reasons  a  division  of  soi  1  management  has  been  instituted  in 
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the  Barean,  in  charge  of  Prof.  Franklin  H.  King.  During  the  past  year 
exceedingly  delicate  methods  have  been  devised  for  the  analyses  of 
soils  in  the  field.  They  are  so  sensitive  that  the  amounts  of  nitrates, 
phosphates,  sulphates,  and  the  like,  which  may  be  present,  as  indi- 
cated by  water  solution^,  can  be  determined  to  within  4  or  5  pounds 
per  acre  1  foot  deep.  With  these  methods  it  is  possible  to  detect 
throughout  the  year  fertilizers  which  were  applied  in  the  spring,  and 
to  trace  the  movement  of  these  fertilizers  from  the  place  where  they 
were  applied  down  through  the  different  depths  of  the  soil.  It  has 
been  found  i)ossible  to  show  noticeable  differences  in  the  chemical  com- 
position of  the  soil  in  the  same  field,  in  some  parts  of  which  the  crops 
are  growing  well  and  in  other  parts  of  which  they  are  but  poorly  devel- 
oped.  It  appears  that  the  time  has  arrived,  looked  forward  to  with 
much  interest  by  scientists  and  practical  men  alike,  when  an  analysis 
will  show  the  need  of  any  particular  soil  for  certain  fertilizers.  It  is 
too  early  to  make  a  positive  statement  of  this  kind,  but  the  indications 
are  that  this  can  soon  be  accomplished. 

A  considerable  amount  of  work  has  been  done  with  these  methods 
on  the  soils  of  eastern  North  Carolina  and  of  Wisconsin,  and  quite 
recently  many  of  the  important  soil  types  which  have  been  established 
by  the  Bureau  in  Georgia,  North  Carolina,  South  Carolina,  Virginia, 
Maryland,  New  Jersey,  Pennsylvania,  and  Wisconsin  have  been  ana- 
lyzed by  these  methods.  These  types  represent  all  grades  of  soil, 
from  the  most  productive  to  those  which  are  quite  unproductive; 
soils  that  are  adapted  to  truck  crops,  tobacco,  fruit,  wheat,  and  corn; 
and  soils  under  a  range  of  climatic  conditions  with  rainfall  varying 
from  25  to  45  inches  per  annum. 

The  results  of  this  work  have  led  us  to  look  upon  the  soil  moisture 
as  a  great  nutritive  solution  existing  over  the  surface  of  the  earth, 
the  composition  of  which  is  everywhere  approximately  the  same.  The 
soil  is  a  heterogeneous  mixture  of  minerals,  the  predominant  ones  being 
silica,  feldspar,  mica,  and  other  like  silicates,  resulting  primarily 
from  the  disintegration  and  decomposition  of  igneous  rocks,  spread  out 
often  through  the  action  of  water  over  vast  areas  of  land.  All  these 
minerals  are  but  slightly  soluble,  and  it  is  not  unreasonable  to  expect 
that  such  a  heterogeneous  mixture  of  silicates  in  contact  with  water 
should  yield  a  soil  solution  having  sensibly  the  same  composition  and 
concentration.  The  older  experimenters  in  Germany  found  that  in 
making  up  solutions  for  water  culture  or  for  sand  culture,  the  con- 
centration and  composition  of  the  nutritive  solution  must  be  the  same 
within  relatively  narrow  limits  for  success  in  plant  development.  The 
results  of  the  past  season  indicate  that  the  differences  in  the  compo- 
sition and  concentration  of  the  dissolved  material  in  the  soil  moisture 
of  various  types  of  soil  of  widely  different  localities  and  of  different 
agricultural  values  are  little,  if  any,  greater  than  the  differences  to 
be  found  in  one  and  the  same  type  of  soil  under  good  and  under  poor 
farm  management. 

The  "early  truck"  soil  of  the  Atlantic  coast  may  be  deficient  in 
plant  food  and  may  require  fertilizers  for  the  best  development  of  the 
crop,  but  even  with  such  an  application  as  would  make  these  soils  as 
rich  in  plant  food  as  the  prairie  soils  of  the  Middle  West,  these  light 
truck  soils  could  not  economically  be  made  to  produce  as  large  corn 
crops  as  the  prairie  soils.  The  difference  in  the  agricultural  value  of 
these  different  types  appears  to  depend  not  so  much  upon  the  chemical 
comjXMsition  as  upon  the  physical  properties  of  the  soils,  and  espe- 
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cially  upon  their  I'dation  to  moisture.  In  other  words,  the  chemical 
(»liaracteristics  of  tlie  soil  influence  tlie  yield  of  crops,  while  the  phys- 
ical characteristics  have  jreucrally  the  |i;reater  importance  in  determin- 
ing the  kind  of  crop  adapted  to  the  soil. 

This  work  will  re(iuire  much  further  investigation  before  these 
statements  can  be  definitely  proved.  But  the  amount  and  character 
of  the  evidence  so  far  obtained  is  such  that  these  ideas  ma}'  be  taken 
saf(4y  as  working  hypotheses.  They  are  now  serving  U8  in  this 
capacity  in  suggesting  and  giving  direction  to  studies  which  are  con- 
fidently belicncjd  to  have  far-reaehing  iinportiinee  for  agricultural 
methods  and  pra(*ti(,H»,  stu<lies  which  in  all  probability  could  not  liave 
been  conc(»ived  or  planned  without  the  investigations  which  have  just 
been  briefly  outline<l.  The  results  of  the  work  indicate,  as  might  be 
expected,  thai  the  composition  of  the  soil  moisture  is  largely  influ- 
ence<l  botii  by  tiic  cultivation  and  by  the  ci-opping  of  the  soil,  and 
appear  to  show  in  what  way  and  to  what  extent  cultivation  can  be 
<lei)eiuled  upon  to  change  these  important  characteristics. 

The  r(\sults  of  the  last  year's  work  also  seem  to  indicate  the  veiy 
superficial  nature  of  the  droughts  which  so  seriously  affect  crops  in 
th(»  Eastern  and  ^Middle  Westc^rn  States.      It  has  been   frequently 
observe<l  that  in  a  time  of  drought,  when  the  surface  soil  becomes 
desiccated  and  the  |)lants  are  sufl'ering,  the  subsoil  at  a  depth  of  1  or 
2  fe<4  contains  but  little  h^ss  than  the  average  amount  of  moisture, 
and  it  has  frequently  been  observecl  that  the  crops  are  much  more 
shallow  rooted  than  lliev  are  in  the  far  West.    This  has  been  variously 
ascribed  to  th(*  uniform  texture  of  the  soils  and  subsoils  in  arid  regions, 
and  to  other  reasons,  but  the  true  exi)lanation  seisms  to  be  that  with 
our  frequent,  and  excessive*  rains  in  the  spring  and  early  part  of  the 
growing  season,  the  crops  find  suflicient  moisture  near  tlie  surface  and 
develop  a  supt^'ficial  root  system.     When  the  drought  comes  and  the 
surface  soil  loses  its  moisture,  the  crop  suffers  becau.se  it  is  not  pro- 
vided with  a  d(M»[)(M-  root  system.     In  the  far  West,  where  spring  and 
summer  rains  arr  rare,  the  crop  is  i>lanted   upon   a  soil  which  is 
always  uniformly  moist  to  a  considerable  depth,  and  with  no  subse- 
quent rains  tlic  plant,  develops  a  deei)er  root  system,  which  enables  it 
to  survive*  lung  pi^riods  of  drought  that  would  seriously  affect  it  if 
it  was  sub.je<*t(Ml  to  fre([uent  showers  during  the  early  period  of  its 
growth.     It  is  a  familiar  fact  that  a  lawn  which  once  is  watered  during 
a  dry  season  will  hav(^  to  be  fn^puMitly  watei'ed  or  the  grass  will  suffer 
oftentimes  more  than  if  it  had  not  IxMm  watered  at  all.     The  first 
watering  induces  a  superficial  root  development,  which  must  be  sup- 
l)lied  frc([U(4illy  with  water.    What  can  be  done  to  prevent  this  tend- 
ency and  to  overcome*  the  eHVc^t  of  droughts  is  a  subject  of  tlie  utmost 
importance*,  and  one  which  will  receive  the  attention  it  deserves. 

J  know  of  no  line  of  work  which  has  Imhmi  imdertaken  of  more  fun- 
dnmontal  im])ortancc  than  the  work  of  the  division  of  soil  nninage- 
mcnt,  nor  niw*  which  nrL'rs  a  [»romise  of  more  valuable  results  to  the 
agricult  ural  intert'sts.  When  these  fundamental  problems  have  been 
established  th(»y  will  give  a  reliable  basis  for  the  development  of  bet- 
ter methods  of  cultivation,  f(irlilization,  and  (cropping. 

Tobacco  Ixvestkiattons. 

since  my  last   reiM>rt.  the  comnuM'cial  success  of  the  Hhade-gro)Kii 

Sumatra  tobacco  in  the  Connecticut  Valley  has  been  assured.     Last 

».i"  J  T    irt'i.^.  m'    iii'ide  were  erected  by  13  farmers,  cooperating  with 
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*he  Deiiartinent  of  Agriculture,  35.88  acres  of  which  were  planted  to 
^nmatra  and  the  rest  to  the  ordinary  Connecticut  Havana  seed  tobacco. 
rhe  expenses  of  this  work,  amounting  on  an  average  to  about  $657 
per  acre,  were  borne  by  the  farmers,  the  Department  of  Agriculture 
Bzercising  supervision  over  the  work  and  directing  all  the  operations. 
rhe  Department  also  reserved  the  right  to  offer  the  tobacco  for  sale, 
tor  the  purpose  of  obtaining  official  information  as  to  the  commercial 
ralue  of  the  product,  which  it  would  have  been  impossible  to  obtain 
if  the  tobacco  had  been  disposed  of  at  private  sale.  Accordingly, 
lifter  it  had  been  carefully  cured  and  assoi-ted  under  the  direction  of 
the  Department's  experts,  the  tobacco  was  catalogued  and  offered  for 
sale  at  public  auction  at  Hartford,  Conn.,  on  May  1,  in  accordance 
with  the  wishes  of  the  various  growers.  A  committee  of  tobacco 
brokers,  with  Hon.  E.  Stevens  Henry,  Congressman  from  the  First 
district  of  Connecticut,  as  chairman,  was  invited  to  cooperate  with 
the  Department  in  the  management  of  this  sale.  The  committee  con- 
sisted of  Messrs.  M.  E.  Flaherty,  New  York;  Steven  G.  Ruth,  New 
York;  S.  M.  Seymour,  New  York;  Capt.  Darius  Ferry,  New  York; 
James  Ertheiler,  New  York;  and  Herman  G.  Vetterlein,  Philadelphia. 

The  committee  took  a  great  deal  of  interest  in  the  work  and  rendered 
very  efficient  services  in  the  matter.  Credit  is  due  them  for  the  time 
and  exx)ense  which  they  personally  contributed  in  the  interest  of  this 
investigation  and  of  the  Connecticut  growers. 

The  tobacco  was  offered  for  sale  at  public  auction  from  sworn  sam- 
ples. As  each  grower  wanted  to  sell  his  crop  independently  of  the 
others,  many  of  the  bales  had  mixed  sizes  and  even  mixed  grades. 
Furthermore,  the  leaf  had  not  been  tried  by  the  manufacturers,  and 
there  was  some  hesitancy  in  bidding  on  this  account.  This  accounts 
for  the  considerable  variation  in  the  price.  It  is  estimated  by  the 
Department's  exi)erts,  as  stated  in  Bulletin  No.  20  of  the  Bureau  of 
Soils,  that  the  tobacco  cost  on  an  average,  baled  and  ready  for  mar- 
ket, about  51^  cents  a  pound  The  ordinary  tobacco  grown  in  the  open 
fields  in  Connecticut  brings  on  an  average  from  18  to  20  cents  a  pound. 
The  average  price  paid  for  the  shade-grown  tobacco  was  81.20  a  pound, 
the  price  varying  from  $2.80  per  pound  for  the  best  to  25  cents  a 
pound  for  some  of  the  mixed  bales.  The  crop  that  brought  the  best 
price  sold  for  $1.63  per  pound  on  the  average. 

On  the  whole,  it  is  believed  that  the  auction  sale  was  very  satisfac- 
tory, but  it  is  thought  that  the  prices  for  this  year's  crop  will  be  even 
higher,  as  indicated  by  the  great  demands  for  the  product  and  by  the 
favorable  reports  that  are  coming  in  from  the  cigar  manufacturers 
who  have  used  this  leaf.     The  aggregate  of  the  prices  obtained  at  the 

iction  show  a  very  handsome  financial  transaction. 

The  total  area  cultivated  in  Sumatra  tobacco  in  1901  was  35.88 

res.  There  were  produced  51,308  pounds  of  cured  tobacco,  and 
iti-tually  baled  41, 04*5  pounds,  the  difforenee  teiug  the  loss  on  account 
ijf  fermentation,  trash,  and  filler  leaves.  The  total  cost  of  produc- 
tion, estimated  at  $657.17  per  acre,  was  $23,579.26.  The  total  value, 
estimated  at  $1.20  per  pound,  the  average  price  obtained  at  the  sale, 
was  $49,255.20.  This  gave  a  net  profit  to  the  growers  of  $25,075.94, 
jr  108.8  per  cent.  This  does  not  include  the  cost  of  the  land,  barns, 
3r  warehouses,  nor  the  interest  on  the  investment  so  represented,  but 
ices  include  the  whole  cost  of  the  shjide,  the  framework  of  which  is 
)xpect«d  to  last  for  from  five  to  eight  years.  The  profits  i>er  acre  were 
18  follows:     Of  baled  tobacco,  exclusive  of  trash,  there  was  obtained 
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1,144  pounds  per  acre;  the  cost  of  this  was  approximately  1657.17 
per  acre;  the  value  at  $1.20  per  pound  was  tl, 372.80;  giving  a  net 
profit  of  $715.63.  The  best  crop,  which  was  raised  on  a  lot  of  about 
6  acres,  gave  a  yield  of  1,026  pounds  per  acre;  the  estimated  cost  was 
$640.86  per  acre;  the  total  value  at  $1.63  per  pound,  the  average  price 
obtained  for  this  lot,  was  $1,672.38,  giving  a  net  pi-ofit  of  $1,022.52  per 
acre. 

A  great  deal  of  interest  has  been  felt,  of  course,  as  to  the  experi- 
ence of  the  cigar  manufacturers  in  handling  this  product,  and  the 
reports  have  been  anxiously  awaited.  Very  favorable  notices  have 
been  published  from  time  to  time  in  the  press,  and  various  trade 
journals,  but  in  order  to  obtain  direct  and  reliable  information  the 
Department  addressed  three  of  the  largest  cigar  manufacturers  in 
Hartford  and  vicinity,  who  it  was  known  had  purchased  some  of 
the  stock  at  auction.  In  reply  to  these  inquiries  the  following  let- 
ters were  received : 

Hartford,  Conn.,  August  i^S,  lOOJ, 

Dear  Sir:  I  beg  to  inclofle  yon  my  foremairs  report  on  shade-grown  tobacco. 
(Mitchelson.  1901  crop. )  The  appearance  of  the  crop  in  the  sheds  this  year  showB 
an  improvement  in  color;  there  are  more  brown  leaves,  with  less  of  the  green  cast 
so  mneh  in  evidence  last  stmsoTi.  I  hope  the  growers  will  make  a  speciid  effort  to 
rai«4e  shade-grown  wrappers  only  on  land  that  produces  a  sure  bum.  This  type 
is  only  for  wrapi)ers,  and  a  perfect  bum  is  quite  imiK>rtant. 

Resjiectfully,  yoiu-s,  Charles  Soby. 

report  to  CHARLES  SOBY   BY  E.  M.  ROSZKLLE,  FOREMAN  OP  FACTORY,  ON  TBST  OF 

SHADE-GROWN  WRAPPERS,  MITCHELSON  CROP,  1901. 

Shade-grown  wrappers,  as  tested  under  my  supervision,  will  show  some  remark- 
able results  as  to  yield  of  product  and  of  the  effect  on  quality  of  cigars  l^  ther 
use.  By  comparison  with  a  like  quantity  of  imjwrted  Simiatra  wrappers,  as  to 
>ield  in  product,  the  difference  in  favor  of  the  shade-gi*own  wrappers  is  apparent 
to  all. 

Out  test  on  one  balo  of  shade-grown  wrappers  of  155  pounds  net  weight  shows 
the  enormous  yield  of  8r),4;}2  cigars,  an  average  of  295*5  ounces  per  thousand. 
The  same  stock,  as  prepared  by  the  tolxacco  strippers  for  the  workmen^s  tables, 
shows  an  average  of  37|  ounces  i)er  thousand,  which  includes  waste  of  all  deecrip- 
ti(ms  in  the  stripping  room.  Our  tests  on  imxK)rted  Sumatra  wrappers  of  same 
weights  show  an  average  of  70,000  cigars  to  the  bale,  with  greater  loss  in  stem  and 
wrappers  in  preparation. 

In  casing  for  the  stripping  room  the  shade-grown  wrappers  take  the  water  yery 
nicely  and  show  no  bad  effects,  the  wrappers  being  much  easier  handled  by  the 
c^ser  than  Sumatra.  It  does  not  become  matted,  but  sex>arate8  without  any 
trouble. 

The  workmen  find  no  difficulty  in  working  the  leaf,  as  no  loss  of  time  or  prod- 
uct is  (caused  by  the  use  of  shade-grown  wrappers.  The  leaf  is  very  elastic  and 
works  well  by  comparison  ^vith  other  wrappers  tested  by  us. 

The  (piality  of  the  shade  wrappers  is  excellent  and  blends  very  well  with  onr 
binders  and  fillers.  I  am  i)ositive  the  (;igars  are  improved  in  quality  by  its  use. 
I  find  no  trouble  with  the  burn  of  the  leaf  in  my  daily  inspection  of  the  wrappers. 
I  have  failed  to  find  a  single  l(»af  that  does  not  bum  i)erfectly. 

As  to  color,  they  are  not  i)erfect  in  all  respects.  I  find  that  about  91  per  cent 
of  the  stiK'k  tested  by  us  was  gcxjd  in  (*,olor. 

All  things  considered,  the  i)oints  in  favor  of  the  shade-grown  wrappers  may  be 
summed  up  as  fr)ll()ws: 

First,  (^reatx'r  yield  in  product. 

Second.  Leaves  are  lighter  in  w(»ight  and  color. 

Third.  Less  waste  and  (rost  in  i)reparation  for  workmen's  tables. 

Fourth.  Less  loss  in  weight  of  stems  as  compared  with  Sumatra  wrapjiers. 
Respectfully,  yours, 

£.  M.  B06ZELLB. 
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SuFFiKLD,  Conn.  ,  September  4,  1903. 

Ji  Sir:  It  is  but  right  I  should  advise  yon  as  to  the  working  qnality  of  the 

cticnt  shade-grown  Snmatra  tobacco,  from  which  I  purchased  at  the  sale 

.-tford.  Conn.,  on  May  1,  1902,  20  bales. 
X  have  "worked  in  my  cigar  factory  since  then  quite  a  proportion  of  this  tobacco, 
md  I  am  more  than  pleased  with  the  results;  it  is  finer  and  better  in  every  way 
in  color,  texture,  and  flavor)  than  the  imported  Sumatra,  and  the  wrapping 
inalities  are  enormous;  20  ounces  will  easily  wrap  1,000  5-inch  cigars.  I  am  con- 
ident  that  vrhen  cigar  manufacturers  come  to  work  this  tobacco  the  demand  will 
)e  far  greater  than  the  supply. 

Very  respectfully,  yours,  L.  P.  Bissell. 

Hartford,  Conn.,  September  i,  1902. 

Dear  Sir:  We  have  been  using  the  shade-grown  tobacco,  which  we  bought  at 
he  auction  held  in  this  city  last  May,  to  some  extent  all  summer.  We  are  using 
t  on  a  small  **  perfecto  "  cigar.  It  wraps  with  about  2  pounds  to  1,000  cigars. 
rhe  colors  have  improved  a  great  deal  smce  last  spring.  It  bums  well  and  tastes 
urell.  So  far  w^e  have  not  had  any  complaints  from  any  of  our  customers  about 
ihe  cigars  with  this  wrapper.  We  should  like  it  better  if  it  had  a  little  more 
)ody,  Decause  then  it  would  stand  the  cold  weather  better. 
Very  truly  yours, 

Lkichkk  &  Fletcher. 

In  another  communication  Messrs.  Lelchke  &  Fletcher  report  that 
they  could  wrap  1,000  of  their  5 -inch  cigars  with  1  pound  10  ounces  of 
the  leaf,  while  Mr.  Bissell,  of  Suffield,  reported  that  he  was  using  2 
pounds  of  the  shade-grown  leaf  to  wrap  1,000  of  his  cigars,  and  that 
with  a  bale  of  wrappei*s  weighing  140  pounds  102,000  cigars  were 
ivrapped.  It  can  safely  be  said,  therefore,  that  the  leaf  has  success- 
fully stood  the  test  of  the  cigar  manufacturer. 

Even  before  the  tobacco  was  ready  for  the  market  or  the  results  of 
the  sale  announced,  preparations  were  made  by  the  growers  to  largel}'^ 
increase  the  acreage.  Although  the  commercial  success  of  the 
investigations  had  been  fully  demonstrated,  the  industry  was  so 
imiK)rtant  and  involved  such  an  expenditure  of  labor  and  capital 
that,  at  the  earnest  solicitation  of  the  growers,  the  Department's 
experts  were  left  in  the  Connecticut  Valley  for  another  year  to  advise 
with  such  of  the  growers  as  needed  their  assistance.  At  the  •present 
bime  the  Department  is  advising  and  instructing  in  this  way  38 
growers  in  Connecticut  and  Massachusetts,  cultivating  645  acres  of 
shade  tobacco.  The  efforts  of  the  Department  in  this  direction  seem 
to  be  very  highly  appreciated. 

The  season  has  been  distinctly  unfavorable.  There  has  been  an 
unprecedented  amount  of  rain,  falling  in  very  severe  showers,  and 
bhe  season  as  a  whole  has  been  characterized  by  cool  spells  and 
especially  cool  nights.  This  has  apparentlj'^  not  affected  the  crop 
materially,  as  it  is  the  general  belief  that  the  crop  at  this  time  is 
better  than  that  of  last  year.  The  season  has  also  been  one  of 
unusually  severe  wind  and  hail  storms.  Considerable  damage  has 
been  done  to  the  outside  crops  in  certain  sections  of  the  State,  but  no 
iamage  has  been  done  to  the  shaded  tobacco,  as  the  cloth  has  pro- 
tected the  leaf  from  all  injury  from  hail.  The  damage  from  wind 
ti«s  also  been  exceedingly  light.  The  winds  have  been  so  strong  in 
places  that  the  posts  have  been  lifted  from  the  ground,  but  the 
iamage  to  the  tents  has  been  exceedingly  slight  and  there  has  been 
practically  no  injury  to  the  crop. 

As  to  the  financial  prospects  for  this  year,  the  following  estimate  is 
>ased  on  the  experience  of  last  year:  There  are  about  700  acres  of 
obacco  under  shade,  which  will  produce  about  1,000,000  pounds  of 
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(^Tirod  tobacco,  or  800,800  pomuls  of  baled  tobaoifo,  exclusive  of  trash. 
The  total  cost  at  *657.17  per  acre,  the  average  for  last  year,  will 
amount  to  $400,01  !>.     The  total  value  of  the  baled  tobaecfo  at  $1.20 
per  pound,  the  average  price  obtained  at  the  auction,  will  be  4960,960. 
The  net  profit  will  be  8500,041.     It  is  believed,  however,  that  the  cost 
per  acre  will  be  considerably  less  than  last  year,  and  that  the  price 
per  x)ound  will  b<»  {j^reater.     The  Department  believes  that  this  indus- 
try has  been  succn^ssfully  i)laced  upon  a  commercial  basis,  and  that 
there  will  be  a  considerable  increase  in  the  crop  grown  next  j'ear. 
We  have  demonstrated  our  ability  to  produce  a  leaf  which  is  desired 
by  our  people  and  for  which  about  $G,000,000  have  annually  been 
expended  in  foreign  countries.     The  demand  for  this  product  has 
always  l)een  gi*eater  than  the  supplj^  and  prices  hav^e  been  maintained 
in  a  remarkable  manner.     It  may  seem  strange  to  some  that  manu- 
factui-eis  can  atford  to  pay  such  prices  for  wrapper  leaf,  but  even  at 
$3  a  pound  for  hmf  that  will  wrap  at  the  rate  of  2  pounds  to  l,(XiO 
cigars,  tlie  cost  of  tlie  wrapper  is  about  six-tenths  of  a  cent.    Even 
at  such  pric(\s  the  leaf  can  profitably  be  used  on  a  5-eent  cigar. 
Tliere  is  so  little  waste  to  the  leaf,  it  yields  so  well  in  the  manufacture 
of  cigars,  the  color  is  so  uniform,  and  the  grading  is  so  perfect  that 
manufacturers  find  it  actually  cheaper  to  pay  tilJ  a  pound  for  such 
leaf  than  to  buj'  domestic  wrappers  at  an  average  of  20  cents  a  pound 
or  selected  domestic  wrappei's  at  from  50  to  00  cents. 

SUMATRA  TOBACCO )   IX   LOCALITIES  OTHER  THAK   CONNECTICUT. 

Considerable  interest  has  been  shown,  of  course,  in  the  possibility 
of  extending  the  Sumatra  tobacco  industry  to  other  localities  and  to 
other  States.     It  was  predicted,  as  a  result  of  the  soil  survey  of  the 
Lancaster  area,  Pennsylvania,  that  the  Sumatra  tobacco  could  be 
successfully  grown  undc^r  shade  on  the  narrow  strip  of  Donegal  grav- 
elly loam  bor(i(»ring  the  Susquehanna  River.     Experiments  carried  on 
this  year  by  the  reniisylvani«a  experiment  station,  in  cooperation  with 
this  Department,  in  plowing  Sumatra  tobacco  under  shade  on  a  small 
tract  of  about  1  acre,  ai)pear  to  have  demonstrated  the  correctness 
of  this  prediction.     The  crop  has  been  harv^ested,  and,  judging  from 
the  product  in  the  (;ui-ing  sh(»d,  il  is  of  good  quality.    It  is  not  believed 
by  the  Department  experts  that  equally  successful  results  will  be 
attained  on  other  soils  in  this  area. 

In  response  to  demands  from  (me  of  the  principal  New  York  tobacco 
districts,  a  soil  survey  was  made  this  season  of  the  Big  Flat«  area  in 
the  ('hemung  Valli^y,  New  York.  As  a  result  of  this  survey,  it  is  not 
believed  by  the  Department  exjierts  that  anj'^  considerable  success  will 
attend  the  growing  of  Sumatra  tobacco  on  the  soils  of  that  locality, 
with  the  exception  of  a  very  small  area  of  not  exceeding  10  acres, 
wIkmo  an  ex])eriin(Mit  has  been  actually  carried  on  by  a  gentleman 
familiar  wit  h  th(*  soils  of  t  he  Connect  icut  Valley,  who  selected  this  tract 
Ix^causi^  it  i'epr(»scnts  the  type  of  land  that  is  found  in  Connecticut. 

A  soil  surv<\v  has  also  been  made  of  a  considerable  area  in  the 
Janesville  area,  Wisconsin.  Two  experiments  of  growing  Sumatra 
tobacco  undi'r  shade  have  been  tried  there,  and  the  results  at  the 
time  of  harvesting  indicates  a  fair  degree  of  success.  The  Department 
does  not  believe,  however,  that  the  product  of  the  soils  of  the  Janes- 
ville ar(»a  will  approach  in  (puilitj'  or  in  value  the  product  raised  in 
he  Connecticut  Valley.  It  is  not  intended  by  this  to  imply  that  the 
i"<i^     .>.    lot  ^'^  success'^'iiiv  jrvowh  in  the  Wisconsin  area,  but  from 
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he  inforuiation  at  present  obtainable  it  does  not  seem  that  the  pred- 
ict will  be  of  equal  value  with  that  of  the  Connecticut  Valley.  The 
department  is  still  of  the  opinion  that  the  conditions  essential  for  the 
raising  of  a  high  grade  of  Sumatra  tobacco  are  limited  in  extent  and 
Jan  be  closely  defined  by  the  soil  surve5\ 

INVESTIGATIONS  IN  THE   FILLER  TOBACCO   DISTRICTS. 

The  experiment  of  raising  Cuban  filler  in  Lancaster  County,  Pa., 
last  year  was  not  a  success.  It  is  believed,  however,  that  this  was 
iue  to  a  misunderstanding  with  the  growers  and  a  consequent  lack  of 
jare  anil  thoroughness  in  the  cultivation  and  handling  of  the  crop. 
While  it  was  thought  that  these  investigations  should  not  have  been 
interrupted  or  discouragement  felt  at  the  lack  of  success  in  this  first 
ittempt,  it  was  impossible  for  financial  reasons  to  maintain  a  party  in 
Pennsylvania,  as  a  promise  had  already  been  given  to  start  the  work 
in  Ohio.  Accordingly^  more  careful  plans  were  made,  and  a  crop  was 
jrown  ou  the  upland  soils  of  the  Miami  Valley  under  the  direct  and 
immediate  supervision  of  the  Department's  experts.  This  crop  has 
just  been  har^'ested,  and  it  is  too  early  to  determine  the  value  of  the 
product.  From  other  crops  that  have  been  raised  in  the  locality  from 
imported  Cuban  seed,  which  have  been  fermented  bj'  our  experts  and 
thoroughl}'  examined,  it  would  appear  that  a  desirable  type  of  leaf, 
approaching  very  closely  the  imported  Cuban  leaf,  can  be  produced. 
The  quality  of  the  leaf  is  not  at  present  all  that  could  be  desired. 
There  is  something  harsh  about  the  aroma,  but  it  is  thought  that  this 
can  be  considerably'  toned  do\^Ti,  if  not  entirely  eliminated,  by  thorough 
methods  of  cultivation  and  fermentation. 

The  tobacco  situation  in  Texas  has  been  thoroughly  studied,  and  it 
is  thought  that  a  desirable  leaf  will  be  produced  there  by  careful 
methods  of  cultivation,  fermentation,  and  assorting. 

CONFERENCE  OF  TOBACCO  EXPERTS. 

A  conference  has  recently  been  held  in  Washington  by  the  tobacco 
experts  of  the  Department  to  consider  the  general  situation  and  to 
advise  as  to  the  methods  to  be  pursued  during  next  season,  especiallj- 
in  Ohio  and  Texas.     The  call  for  the  conference  was  as  follows: 

Gentlemen:  Yon  are  called  together  to  confer  with  one  another  and  to  apprise 
me  as  to  several  points  in  reference  to  the  present  condition  of  the  tolmcco 
industry  of  the  United  States,  with  particular  reference  to  the  development  of 
the  future  plans  of  the  Bureau  of  Soils  in  connection  with  the  tobacco  investi- 
gations. 

Your  discussion  will  necessarily  embrace  a  wide  range  of  subjects,  but  I 
would  like  you  jjarticularly  to  consider  the  following  points: 

The  question  to  be  considered  is  whether  a  filler  leaf  can  be  i)roduced  in  any 
part  of  the  United  States  closely  approaching;  the  l)est  type  of  leaf  grown  in 
the  island  of  Cuba,  with  the  characteristic  mildness  of  flavor  and  witli  the  aroma 
which  that  leaf  possesses.  If  we  can  not  pnKluce  tobacco  equal  to  the  finest 
Cuban  leaf,  can  we  produce  tobacco  equal  to  the  average  Cuban  leaf  imported 
into  this  country? 

It  has  been  the  opinion  of  the  Bureau  that  the  closest  approach  to  the  Cuban 
leaf  has  been  produced  in  Ohio  and  Texas.  A  number  of  samples  of  Ohio 
tobacco  will  be  submitted  to  you  by  Mr.  Massey,  who  should  be  able  to  give  you 
very  clear  information  in  regard  to  the  character  of  the  crop  and  the  i)08sibilities 
of  improved  methods  of  cultivation  and  fermentation.  I  wish  you  would  examine 
this  tobacco  crftically,  leaf  by  leaf,  and  see  whether  the  character  of  the  leaf,  that 
is,  the  size,  shape,  texture,  and  body,  is  such  as  we  want  to  produce,  and  whether 
this  really  compares  favorably  in  these  several  qualities  with  the  sample  of  imported 
Cuban  leaf  winch  is  submitted  to  >  on  ly  Mr.  McNess.    You  will  also  see  if  any  of 
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these  Ohio  leaves,  selected  either  from  different  crops  or  from  different  methods  of 
handling  or  from  different  seasons,  have  the  qualities  possessed  by  the  Cnban 
leaf;  whether  they  liave  the  same  mild  flavor  and  whether  there  is  any  approach 
to  the  aroma. 

Having  considered  these  questions  caref nllv,  yon  will  then  consider  the  possi- 
bilities  of  changing  this  leaf.  If  any  radical  change  is  to  be  made  in  the  physical 
character  of  the  leaf,  tliat  is.  as  to  its  size,  shape,  texture,  or  body,  yon  idll 
advise  as  to  how  these  changes  can  likely  be  produced:  whether  by  change  of 
seed,  by  selection  of  different  soils,  or  by  change  in  the  method  of  planting  and 
cultivation;  and  also  as  to  the  method  of  subsequent  handling,  fermentation, 
petuning,  and  aging. 

Having  considered  this  matter  of  the  texture  of  the  leaf,  you  will  then  take  np 
the  flavor  and  aroma  and  advise  as  to  whether  it  is  likely  that  these  qualities  can 
be  improved,  and  what  methods  we  now  i)ossess  that  are  likely  to  influence  the 
flavor  and  aroma  of  the  leaf. 

If,  as  a  result  of  yonr  conference,  it  appears  possible  to  effect  desirable  changes 
in  the  Ohio  tobacco,  I  should  like  you  to  consider  the  commercial  aspect  of  this 
question,  stating  the  probable  cost  of  production  of  a  more  desirable  leaf  k 
improved  metho<lH  of  cultivation  and  handling,  and  particularly  to  consider  the 
price  at  which  this  leaf  could  }ye  sold  on  the  market  with  a  fair  profit  to  the 
growers.    Also,  what  grade  of  cigars  this  could  be  used  for. 

If  you  arrive  at  any  favorable  conclusion  as  to  the  physical  possibility  of  grow- 
ing a  more  desirable  filler  and  as  to  the  commercial  possibility  of  producing  this 
filler  profitably  to  the  growers.  I  ^vi8h  you  would  then  confer  as  to  the  methods 
to  be  pursued  i)y  the  Bureau  in  developing  this  exi)erimental  work. 

You  will  take  the  foregoing  as  an  outline  of  the  ecope  of  your  discussion  in 
regard  to  the  Texas  tobacco,  and  >vill  examine  the  samples  Mr.  Shelfer  submit* 
and  consider  the  questions  that  he  will  bring  before  you,  and  will  then  advise  on 
the  several  points  above  outlined  in  regard  to  the  X)ossibilities  of  growing  the  filler 
leaf  in  Texas  and  of  the  methods  for  continuing  the  investigations  inthat  State. 

Milton  Whitney. 

Chief  of  Bureau. 

Pursuant  to  tliis  call,  and  after  a  four  days'  conference,  the  com- 
mittee made  the  following  report,  which  will  be  of  interest  to  tobacco 
men: 

KEP()RT  OF  THE  C031MITTEE  OF  TOBACCO  EXPERTS. 

Sir:  Having  met  together  in  conference  in  pursuance  to  your  call,  and  being 
guided  by  the  memorandum  prepared  by  you,  we  have  come  to  the  following  con- 
clusions in  regard  to  the  subjects  mentioned  in  said  memorandum: 

Report  on  the  Ohio  ict)rk. 

Mr.  Massey  has  sulnnitted  to  us  various  samples  of  Zimmer  Spanish,  Gtebhart. 
and  other  types  of  Ohio  tobacco,  and  also  leaf  from  the  firstyear  of  seed  imported 
from  Cuba,  grown  both  on  the  uplands  and  the  l)ottoms.  He  also  submitted  sam- 
ples of  cured  but  imf cnnented  loaf  raised  from  imported  Gubui  seed  this  season 
by  himself  on  the  uplands  in  Montgomery  County,  Ohio. 

Wo  are  of  the  opinion,  after  an  examination  of  this  material  and  after  listening 
to  the  report  by  Mr.  Massey.  that  the  leaf  grown  from  the  freshly  imported  Cuban 
seed  on  the  ui)land  soil,  known  as  the  Miami  clay  loam,  closely  resembles, in  form 
and  physical  characteristics,  the  imported  Cuban  leaf.  This  refers  to  the  siie. 
shape,  color,  grain,  and  general  style  of  the  leaf.  Samples  of  this  leaf  were  closely 
compared  with  samph's  of  gtKxl  imported  Cuban  leaf,  and  it  would  have  been 
iinix)ssible  for  anyone  to  have  told  the  differences  from  the  mere  handling  and 
insx>ection  of  the  leaf.  So  far  as  flavor  and  aroma  are  concerned,  the  committee 
foimd  a  (ronsideral)le  difference  in  indi>'idual  leaves,  as  there  is  in  ttie  imported 
Cuban  It-af.  They  were  able  to  select  about  83  per  cent  of  well-cured,  heavy- 
bodicnl,  rich-grainc^d  loaf  that  was  quite  comparable  in  its  aroma  and  flavor  to 
the  imported  Culwin  loaf.  Tlie  Ohio-grown  leaf,  however,  had  a  certain  rawness 
and  roughness  noticc^able  bt^tli  in  the  flavor  and  in  the  aroma  of  the  smoke,  and  it 
has  not  the  smooth,  mellow  character  of  the  imported  leaf.  Your  committee 
believe,  however,  that  with  loaf  of  this  character,  as  submitted  from  Ohio,  if  tiie 
^eaves  are  allowed  to  ripen  thoroughly  and  the  fermentation  by  the  bulk  method 
ye  carefully  and  judicioiLsly  carried  on,  taking,  if  necessary,  two  or  three  months 
-^r  *hfl  oriirirni  *ormp^tatioT>  and  allowing  time  for  the  leaf  to  age,  first  in  bulk 
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afterrrards  in  Cuban  packages,  this  harshness  can  be  smoothed  out  and  a  con- 
ut^rable  x>ortion  of  the  1^  brought  up  to  the  standard  of  the  Cuban  trade. 
We  believe  that  this  investigation  should  be  continued  along  the  same  lines, 
iving  careftil  attention  to  the  cultivation  of  the  crop,  to  its  fermentation  and 
pnff,  so  as  to  produce  a  rich,  mellow  leaf,  and  that  then  more  attention  should 
e  given  to  assorting  the  leaves,  so  as  to  arrange  them  in  different  classes  and 
etermine  in  this  way  the  proportion  of  very  desirable  leaf,  and  the  physical  charac- 
jristics  of  this  leaf,  and  then  endeavor  to  decide  whether  the  proportion  can  not 
B  increased.  We  believe  it  wise  at  present  to  confine  the  work  to  a  narrow  line 
hicb  seems  to  promise  success,  using  no  commercial  fertilizers,  but  relying  ux>on 
liberal  application  of  stable  manure,  close  planting,  good  cultivation,  and  the 
lost  carefm  and  thorough  fermentation.  So  far  as  any  change  in  the  character 
f  tlie  leaf  is  concerned,  the  committee  feels  that  at  this  time  it  would  be  inadvis- 
ble  to  depart,  in  any  way,  from  the  lines  that  have  been  laid  down,  as  the  leaf 
lat  has  been  produced  apx)ears  to  have  a  perfect  form,  size,  and  texture,  and  we 
elieve  that  more  careful  handling  will  develop  the  other  qualities  desired. 
Objection  is  made  by  the  Ohio  growers  that  the  cost  of  production  of  the  Cuban 

Se  exceeds  that  of  the  Zimmer  Spanish  and  other  Ohio  types  of  tobacco,  and 
ess  they  are  guaranteed  a  higher  price  for  the  Cuban  they  are  not  going  to  grow 
;.  It  api)ear8  from  the  evidence,  however,  that  the  yield  of  Zinmier  Spanish 
'>bacco  ranges  from  800  to  1 ,000  pounds  per  acre.    The  Zimmer  Spanidi  is  planted 

inches  in  the  row,  in  rows  3  feet  apart.  The  plant  from  the  unported  Cuban 
t^  is  a  smaller  plant  and  the  leaves  are  smaller  and  thinner  than  the  Zimmer 
ipanish,  but  the  plants  are  grown  12  inches  apart,  in  rows  3  feet  6  inches  apart, 
o  that  tiie  yield  per  acre  from  the  first-year  crop  of  Cuban  seed  tobacco  is  the  same 
T  possibly  more  than  of  the  heavier  bodied  Zimmer  Spanish.  The  crop  from  the 
mi)orted  seed,  however,  is  more  delicate,  needs  more  careful  cultivation,  much 
Qore  frequent  snckering,  and  is  more  difficult  and  expensive  to  harvest,  on  account 
>f  the  more  fragile  nature  of  the  stalk  and  the  greater  number  of  plants  to  the 
kcre.  It  is  believed,  however,  that  the  cost  of  production  will  not  be  1  cent  per 
>ound  more  than  for  the  Zimmer  Spanish. 

In  regard  to  the  methods  of  continuing  the  investigations  in  Ohio,  the  committee 
)elieves  that  a  single  exx)eriment  of  10  acres,  located  on  the  Miami  clay  loam,  with 
in  additional  5-acre  tract  located  on  the  Miami  gravelly  loam  of  the  second  bot- 
om,  should  be  carried  on  by  the  Department.  Mr.  Massey  and  his  assistants 
hould  have  complete  control  of  the  growing  and  handling  of  the  crop.  We  believe 
hat  the  Department  should  not  extend  its  operations  to  any  other  localities  in  the 
Jtate  at  this  time.  We  consider  it  unwise  to  attempt  any  fertilizer  experiments, 
rat  would  rely  upon  liberal  applications  of  stable  manure,  giving  careful  attention 
o  the  methods  of  cxdtivation  and  attending  particularly  to  the  fermentation  and 
kging  of  the  leaf. 

As  respects  the  final  disposition  of  the  tobacco,  we  are  of  the  opinion  that  the  own- 
ership should  rest  in  the  owner  of  the  land,  but  that  the  Department  should  reserve 
he  right  to  take  such  samples  as  maybe  needed  and  actually  to  offer  the  tobacco 
or  sale,  in  order  to  secure  an  official  estimate  of  the  views  of  commercial  tobacco 
aen.  but  that  it  should  be  under  no  obligation  to  advertise  the  tobacco  except 
n  the  interest  of  a  fair  and  impartial  estimate  of  its  commercial  value,  in  case  tne 
>Bpartment  thinks  it  would  be  to  the  public  interest  to  have  such  information. 

Report  on  the  Texas  toork, 

A  large  number  of  samples  of  Texas-grown  tobacco  were  submitted  by  Mr. 
Shelfer.  These  samples  represent  different  parts  of  the  State,  and  full  informa- 
ion  as  to  the  conditions  of  the  different  localities  was  given  by  Mr.  Shelfer,  espe- 
i^y  as  to  soils  upon  which  the  tobaccos  were  grown.  It  is  evident  from  tnis 
xamination  that  the  character  of  the  soil  has  a  very  remarkable  effect  upon  the 
haracter  of  the  leaf,  even  where  the  same  seed  is  used.  The  leaf  grown  on 
he  "  red  lands "  (unnamed  and  unmapped  as  yet  by  the  soil  survey),  as  appears 
rom  the  samples,  if  grown  from  freshly  imi)orted  Cuban  seed  has  the  physical 
haracteristics  of  the  Cuban  leaf,  and  when  properly  fermented  can  not  be  told 
*y  a  physical  examination.  It  has  the  same  style  of  leaf  as  that  submitted  by  Mr. 
lassey  from  crops  grown  in  Ohio  from  imported  Cuban  seed.  The  flavor  and 
roma,  however,  are  slightly  more  harsh  than  in  the  case  of  the  Ohio  tobacco,  and 
be  leaf  needs  toning  down  and  mellowing.  We  believe  this  can  be  done  in  the 
lanipulation  of  the  fermentation  and  aging  of  the  leaf.  Crops  grown,  even  on 
lis  land,  from  Texas-raised  seed  depart  very  materially  from  the  Cuban  type  of 
Uer  tobacco,  so  that  it  is  advisable  to  at  present  use  only  the  imported  Cuban  seed. 
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Saniplen  8nbinitte<l  from  one  soil  of  San  Patricio  County  come  next  in  appear- 
ance and  (luality  to  the  loaf  grown  on  the  rod  lands  above  referred  to,  indicatin;: 
tluit  Home  desirable  results  might  be  attained  from  iiiTestigations  carried  on  in 
this  soil.  The  leaf  from  all  other  soils  submitted,  however,  departs  widely  from 
the  Culwn  t>'i)e  of  filler,  and  is  considered  undesirable  for  filler  grades.  *  Even 
leaf  grown  this  year  from  imiM>rte<l  seed  by  Mr.  Shelfer  on  the  Willis  sand  and 
the  Norfolk  sand. in  Montgomery  County  has  not  the  physical  characteriiitics  of 
the  desinible  filler  type  of  leaf. 

Reganling  the  continuance  of  the  exx)eriments  in  Texas,  we  recommend  that 
Mr.  Shelfer  continue  his  work  on  the  fermentation  and  aging  of  the  leaf  to  try 
to  produce  a  more  mellow  articles  In  our  judgment  there  is  not  sufficient  leaf  at 
present  availa})le  to  test  in  any  satisfactory  way  its  commercial  value,  and  it  wiD 
be  nec(ssary  before  this  can  Ihj  determineil  to  nave  a  larger  quantity  of  leaf  for 
the  Depart n\ent  to  handle.  We  think  it  advisable  for  Mr.  Shelfer  to  arran{^  next 
year  to  c>stiiblisli  his  headquarters  at  some  point  convenient  to  the  red  lands  area 
and  arrange  with  some  resixmsible  grower  for  about  10  acres  of  tobacco  to  be 
grown  on  the  red  lands  from  s(H?d  fuiniished  by  the  Department  and  under  Mr. 
Shelfer' s  supervision.  In  addition  to  this  it  appears  from  the  evidence  snbmitted 
that  thert^  is  a  fair  prosi>e(*t  of  producing  a  good  quality  of  filler  leaf  on  the  soils 
in  the  vicinity  of  Rockport,  San  Patricio  County,  and  it  would  appear  desiraUe 
to  trj'  the  C'ulJan  tol>acco  under  the  climatic  conditions  prevailing  there.  Itseena 
wise,  therefore,  to  arrange  with  one  grower  in  that  locality  to  provide  sufficient 
leaf  grown  under  the  dire<-tion  of  the  Department  to  enable  an  experiment  in 
grading.  as.»*orting,  and  fermenting  the  lear  under  exx>ert  supervision. 

We  Ix^lieve  it  would  l>e  unwise  to  excite  any  very  great  or  general  interert  in 
the  work  or  any  high  exjHictations  of  producing  tobacco  of  fine  commercial  grade, 
or  which  will  bring  a  larg(.'  price,  until  the  Department  has  had  a  chance  in  this 
comparatively  small  way,  but  with  thorough  methods,  to  see  if  the  unfavoraUe 
qualities  recognized  in  the  Texas  leaf  can  be  overcome  and  a  leaf  of  deflinUe 
quality  obtained. 

The  Department  should  reserve  the  same  rights  as  regards  samples  and  the  sale 
of  the  tobacco  as  are  pro\'ided  for  in  the  case  of  the  Ohio-grown  tobacco. 

Geo.  T.  McKess. 
Geo.  B.  Massey. 
L.  H.  Shelfer. 

Washington,  Septrwhrr  /.  JOOJ. 

Oil  tho  adjouriinK'ut  of  this  meeting,  as  the  prospects  seemed  to  all 
very  favorable  for  t  h(»  ultiinate  success  of  the  work,  two  of  the  tobacco 
exports  were  sent  to  Cuba  for  a  short  time  to  obtain  certain  infonna- 
tion  that  will  be  of  ])enelit  to  the  Department  in  its  work. 

SALARIES   OF  TOBACCO   EXPERTS. 

Tlie  (lemaiKl  for  experts  to  carry  on  tobacco  investigations  has  been 
so  jrreal  that  Mr.  Floyd,  althouj^h  receiving  as  high  a  salary as^ 
justier  toother  ortie<*rs  of  (h^partmenls,  it  seemed  possible  to  pay  him, 
and  who  at  the  time  was  «r<'tlin^  a  larger  salary  than  the  chief  of  the 
Dureau  who  was  direct  iiiji:  the  work,  was  induced  to  leave  by  the  offer 
of  eoinpJMisation  al)oui  tliree  times  as  great  as  he  was  receiving  in  the 
Department,  (^uite  rrcenlly  his  sueci^ssor  has  b(*en  approached  in 
the  same  way  by  a  corporation  intending  to  o^K'rate  in  the  Connectiont 
Valley,  ainl  It  is  likely  that  he  will  leave  the  Department  to  accept* 
much  more  icmunerative  position  outside.  Two  years  ago  I  had  to 
note  the  loss  to  th<'  Department  of  a  gentleman  who  had  made  some 
important  discoveries  in  tol)aceo  fermentation,  and  who  was  called  to 
Japan  at  a  salary  about  four  times  as  great  as  he  was  receiving  in  the 
Depart  m<*nt 

It  is  gratilying  to  feel  that  the  Department's  experts  are  looked 
upon  with  Micli  favor  in  tlie  comnu^rcial  world,  but  these  experts  are 
soditlicult  to  obtain,  and  to  train  them  recpiiresso  long  a  time,  that  the 
Department  is  very  greatly  embarrassed  when  they  are  thus  removed 
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[)ecan8e  of  lack  of  opportunity  to  pay  them  what  their  services  are 
^orth  in  commercial  lines.  As  *ihis  work  has  been  developed  b}^  the 
[>epartment,  it  seems  strange  to  think  that  the  very  success  of  the 
work  is  hindering,  if  it  does  not  prevent,  the  successful  extension  of 
the  investigations. 

EXTENSION  OP  THE  TOBACCO  INVESTIGATIONS. 

The  tobacco  investigations  of  the  past  two  years  have  been  carried 
on  with  three  field  parties,  at  a  cost  of  about  $5,000  each,  or  an  aggre- 
gate of  $15,000  per  annum.  On  account  of  the  great  success  of  this 
work,  and  the  extraordinary  interest  taken  in  its  extension  to  other 
areas,  I  recommended  last  year  that  the  appropriations  for  the  Bureau 
of  Soils  be  increased  so  that  the  allotment  for  this  work  could  be  made 
sufficient  for  seven  parties  of  tobacco  experts.  The  appropriations  as 
passed,  however,  did  not  allow  of  this  increase,  and  the  allotment 
this  year  ha«  been  the  same  as  for  last.  The  demands  for  the  serv- 
ices of  these  tobacco  experts  have  been  very  great,  and  I  would 
recommend  that  three  additional  parties  be  organized  for  work  in 
Pennsylvania,  Wisconsin,  and  North  Carolina.  This  will  mean  an 
increase  of  $15,000  in  the  allotment,  making  in  all  the  sum  of  $30,000 
for  the  tobacco  investigations.  I  feel  that  the  economic  results  of  the 
work  so  far  done,  and  the  lines  of  work  that  are  at  present  being 
developed,  fully  justify  this  recommendation.  The  reports  from  the 
Connecticut  Valley  alone  indicate  that  nearly  $1,000,000  worth  of 
Sumatra  tobacco  will  be  grown  in  the  State  this  year.  This  has  largely 
increased  the  price  of  land;  has  furnished  a  market  for  thousands  of 
chestnut  posts  from  adjacent  ridges  which  have  lain  idle  and  unpro- 
ductive for  years;  has  given  employment  in  a  healthful  occupation 
and  at  remunerative  wages  to  large  numbers  of  men  and  women;  has 
brought  about  the  production  of  millions  of  square  yards  of  cloth  by 
the  cloth  manufacturers,  and  has  opened  up  the  possibility  of  an 
enormously  profitable  industry  for  the  future.  It  would  seem  that 
this  experiment  alone  would  fully  justify  the  increase  in  the  allotment 
that  is  asked,  but  when  it  is  stated  that  we  expend  annually  $8,000,000 
for  filler  tobacco  which  the  experts  of  the  Department  believe  can  be 
produced  in  this  country,  it  but  adds  to  the  justification  of  the  request 
for  the  larger  allotment  for  this  work. 

Drainage  Investigations. 

During  the  year  an  investigation  was  started  as  to  the  possibility 
and  practicability  of  reclaiming  the  soils  in  the  arid  i-egions  which 
have  been  injured  by  seepage  water  and  the  accumulation  of  alkali. 
In  cooperation  with  the  Utah  experiment  station  and  Mr.  C.  D.  Swann, 
of  Salt  Lake  City,  who  has  donated  land  for  the  purpose  and  has  paid 
a  considerable  jyortion  of  the  field  expenses,  a  tract  of  40  acres  of 
alkali  land  near  Salt  Lake  City  has  been  thoroughly  underdrained  with 
tile.  This  work  has  been  under  the  immediate  supervision  of  the 
Department  experts,  and  the  work  of  reclamation  is  to  l>e  under  the 
joint  charge  of  the  Department  and  the  Utah  experiment  station.  It 
is  too  early  j^et  to  speak  of  the  results  of  this  work.  It  is  being  watched 
with  the  greatest  interest  by  the  people  of  that  locality,  and  it  is 
believed  that  if  the  investigation  is  a  success  ample  capital  will  be 
forthcoming  to  carry  on  extensive  operations  in  the  reclamation  of 
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alkali  tracts  and  the  prevention  of  damage  to  irrigated  lands  from 
seepage  waters.  This  work  is  under  the  imniediat-e  charge  of  Mr. 
W.  H.  Heileman. 

Arrangements  are  l)eing  made  for  the  carrying  on  of  similar  work 
at  Fresno,  Cal.,  and  it  is  proposed  to  extend  this  work  to  a  typical 
area  in  Montana  and  possibly  in  Arizona,  to  demonstrate  to  the  people 
that  these  unfavorable  conditions  can  be  economically  controlled.  It 
is  estimated  that  land  values  in  the  immediate  vicinity  of  Salt  Lake 
City  will  be  increased  at  least  $3,000,000,  exclusive  of  the  cost  of 
reclamation,  if  they  can  be  reclaimed  from  the  alkali  with  which  they 
are  now  impregnated,  and  it  is  believed  that  equally  great  benefit^j 
will  result  in  other  portions  of  the  arid  West. 

In  furtherance  of  this  work,  Mr.  Thomas  II.  Means,  of  the  Bureau 
of  Soils,  has  accompanied  Mr.  Thomas  H.  Kearney,  of  the  Bureau  of 
Plant  Industiy ,  on  a  trip  to  Algeria  and  Egypt  to  study  the  treatment 
of  alkali  lands,  the  use  of  alkaline  waters  in  irrigation,  the  methods 
used  in  the  reclamation  from  seepage  water  and  alkali,  and  the  crops 
adapted  to  alkali  soils.  This  investigation  has  not  yet  been  com- 
pleted,  but  sufficient  has  been  heard  from  the  party  to  indicate  that 
conditions  even  more  serious  than  those  existing  in  the  arid  regions 
of  this  country  are  under  perfect  control,  and  it  is  believed  that  the 
information  thus  gathered  will  be  of  great  benefit  to  the  people  of 
Western  America. 


BEPORT  OF  THE  ACTING  ENTOMOLOGIST. 


U.  S.  Department  of  Agriculture, 

Division  of  Entomology, 
Washington,  D.  C,  August  2^  1902. 

the  absence  of  the  Entomologist,  I  submit  herewith  an 

report  covering  operations  in  the  Division  of  Entomology 

cal  year  ended  June  30, 1902,  dividing  it,  in  accordance  with 

iions  contained  in  your  circular  letter  of  July  12,  into  the 

sections : 

3view  of  the  operations  candied  on  during  the  fiscal  year  1902. 
outline  of  the  plans  proposed  for  the  work  of  this  Division 
cal  year  1903,  under  the  appropriations  for  that  year, 
nuch  in  reference  to  the  plans  of  work  recommended  for  the 
r  next  following,  ending  June  30,  1904,  as  maj^  be  of  assist- 
le  i)reparation  of  estimates  for  that  year, 
tailed  estimates  for  carrying  on  the  work  of  this  Division 
he  plan  for  the  reorganization  of  the  entomological  service 
partment  of  Agriculture  into  a  Bureau  of  Entomolog3^     An 
on  in  full  detail  of  the  proposed  bureau  organization  is  given 
lommendations  for  the  fiscal  year  ending  June  30, 1904. 
3pectfully, 

C.  L.  Marlatt, 
Acting  Entomologist 
iMES  Wilson,  Secretary, 


WORK  OF  THE  TEAR. 

rk  of  the  Division  of  Entomology  may  be  classified  as  follows : 

n  insects  from  abroad,  including  (1)  the  fig-fertilizing  insect; 

m  Jose  scale  and  its  Asiatic  ladybird  enemy;  (3)  importa- 

>ther  beneficial  insects ;  (4)  caution  relative  to  importation 

L  insects. 

ath  African  grasshopper  fungus. 

►n  scale  insects. 

Rations  on  insects  injurious  to  truck  crops. 

orations  on  insects  damaging  forests. 

m  insects  injurious  to  shade  trees. 

Mi  the  Mexican  cotton  boll  weevil. 

►n  the  codling  moth  in  the  Northwest. 

\VL  insects  injurious  to  stored  products. 

»n  insects  affecting  greenhouse  and  other  ornamental  plants. 

>n  insects  injurious  to  citrus  trees  and  fruits. 

Rations  on  insects  in  their  direct  relation  to  the  health  of  man. 

iified  work  on  injurious  insects. 

aental  work  with  insecticides. 
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Work  on  the  geographical  distribution  of  injurious  insects  iu the 
United  Stat<^8. 

Apicultural  investigations. 
Technical  work. 
Bibliograi)hical  work. 
CoiTcspondenee. 

WORK   ON   INSECTS  FROM  ABROAD. 
THK   FIG-FEUTILIZINO   INSECT. 

As  a  further  report  of  progress  on  the  introduction  and  establish- 
ment of  the  fig-fertilizing  insect  from  Algeria  into  California,  referred 
to  in  previous  reports  and  esx)ecially  summarized  in  the  report  for 
11101,  it  may  be  said  for  the  3-ear  1002  that  thousands  of  figs  contain- 
ing the  insects  successfully  withstoml  the  winter  climate  of  California, 
and  an  unlimited  amount  of  tig  insects  were  available  at  the  proper 
time  for  caprification  in  the  spring  of  1002,  resulting  in  the  production 
of  some  50  tons  of  Smyrna  figs  in  the  sole  commercial  orchard  in 
existence  at  pieseut,  that  of  Mr.  George  C.  Roeding,  at  Fresno.    It 
was  further  found  that  the  lig  insect  successfully  hibernates  at  Niles, 
Cal.,  and  there  is  now  no  longer  any  danger  of  its  dying  out.    In 
other  words,  the  entomological  problem  of  Smyrna   fig  culture  in 
America  is  solved,  and  what  lemains  to  be  done  belongs  rather  to  the 
domain  of  horticulture — namely,  the  introduction  of  more  caprifig 
trees,  imiirovement  in  the  methods  of  curing  and  drying  the  fruit, 
and  the  determination  of  the  regions  throughout  the  arid  West  suita- 
ble to  the  industry.     The  practical  success  of  Smyrna  fig  culture  in 
California  is  now  only  a  matter  of  time.     In  a  very  few  years  Smyrna 
fig  orchards  will  be  in  bearing  in  numy  places  in  California,  and 
doubtless  in  othei*  Western  States  where  climatic  conditions  are  favor- 
able.    As  stat(»d  in  the  report  for  1001,  Mr.  Roeding  spent  nearly  a 
year  in  Smyrna  si  udying  the  methods  of  fig  culture  in  that  country 
under  a  commission   from  this  Department.     Much  valuable  data 
were  obtained,  for  the  most  part  appertaining  to  the  horticultural 
side  of  the  i)roblem.     'I'he  future  of  this  industry',  which  promises  to 
be  one  of  the  gn^at  industries  of  the  arid  regions  of  the  West,  becomes 
more  promising  every  year. 

THK  SAN   JOSE  SCALE  AND  ITS   ASIATIC  LADYBIRD  ENEMY. 

In  the  re]>ort  of  last  yc^ar  attiiiilion  was  called  by  Dr.  Howai'd,  Ento- 
mologist of  lli(»  Department,  to  the  exi)lorati(m  which  was  being  con- 
ducted by  the  writcM*  in  Jai)an  and  China  to  discover,  if  possible,  the 
native  home  of  the  San  Jose  scale*  (.\spl(Jlofus  jyerniciosus)^  and  also 
to  lind  native  parasites  and  enemies  wliieh  might  be  imported  to  con- 
trol or  at  hsist  <'hoek  tlio  damage*  which  is  done  by  this  insect  in  the 
•  ioiM(iuoiisurrliar<].sof  lliis  count  ry.  Tlu*  writer's  exploration  of  Japan 
demonstrated  that  the  San  Jose  scale  is  not  a  native  of  that  country, 
as  many  of  our  entomologists  had  supposed,  but,  on  the  contrai^, 
that  it  had  come  to  Japan  comi)arativ(^ly  recently  on  imported  nursery 
st<K»k  and  be(»n  tlius  spread  somewhat  g(»nerally  over  the  islands  of 
tlu*  Japanese  Kini)ire.  Subsequent  to  the  time  covered  by  the  report 
for  lIKil,  in  tlie  late  summer  and  fall  of  that  j'car,  the  wiitor  extended 
his  exploratiems  to  China,  exploring  the  coast  region  from  Shanghai 
northward  toPekin.  The  evidence  from  native  fruit.s and  wild  plants 
iV  ih(>  pegioT    ibout  Pekin  and  south  of  the  Great  Wall  established 
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ry  clearly  that  the  original  home  of  the  San  Jose  scale  was  in  this 

ion.     In  brief,  this  scale  insect  was  found  on  wild  haw  apples, 

ive  crab  apples,  and  native  pears  grown  in  the  region  indicated, 

lere  no  foreign  fruit  stock  had  ever  been  introduced.    Furthermore,  it 

is  found  in  scattering  numbers  everywhere,  just  as  one  would  expect 

the  native  home  of  a  pest  of  this  sort  where  it  is  normally  kept  in 

eck  by  natural  enemies.     There  can  be  no  doubt  that  at  last  its 

iginal  home  has  been  located.     It  was  probably  brought  to  America 

any  years  ago  on  imported  Chinese  flowering  peaches  or  some  other 

namental  or  flowering  shrub  from  this  region,  having  first  appeared 

the  gardens  of  a  great  importer  of  ornamental  and  other  plants  in 

L  Jose,  Cal.     A  very  interesting  fact  in  connection  with  this  dis- 

very  was  the  finding  in  this  same  region  of  a  ladybird  which  preys 

I  this  scale  insect  naturally  and  seems  to  be  the  principal  agent  in 

eventing  its  often  becoming  very  abundant  and  injurious.     This 

iybird  (Chilocarus  siviilis),  a  European   and   Asiatic   species,  in 

lii      feeds  naturally  on  the  San  Jose  scale  and  related  forms,  as  also 

I       I  white  peach  scale,  a  very  troublesome  pest  which  has  recently 

d  foothold  in  our  Eastern  and  Southern  States.     Several  ship- 

^uts  of  this  beetle  were  made — some  from  Japan  and  some  from 

I         Unfortunately,  all  perished  but  two,  this  mortality  resulting 

L  ine  long  confinement  of  the  six  or  seven  weeks'  trip  from  Asia, 

lu  the  unfavorable  condition  under  which  they  were  kept  in  Wash- 

^ton  during  the  winter.     From  the  two  surviving  individuals  more 

an  a  thousand  beetles  and  larvae  are  now  on  scale-covered  trees  on 

e  Department  grounds.     Shipments  of  these  beetles  to  other  points 

the  East  have  already  begun,  a  number  of  experiment  station  ento- 

[>logists  having  expressed  a  desire  to  assist  in  the  work  of  propagat- 

g,  distributing,  and  establishing  this  useful  ladybird.     This  impor- 

tion  promises  most  flattering  results  at  present.     It  is,  however,  still 

I  experiment,  and  what  the  ultimate  benefit  vrill  be  can  only  be 
termined  after  a  two  or  three  years'  test.     We  hope  to  establish  it 

this  country  and  to  get  from  it  some  of  the  good  results,  at  least, 
^h  it  evidently  accomplishes  in  China  and  Japan.     It  doubtless 

II  often  be  necessary  in  the  future  to  spray  or  otherwise  treat 
fested  trees  in  commercial  orchards,  but  the  Chilocorus  will  prob- 
»ly  be  of  very  great  assistance  in  keeping  in  check  the  San  Jose  scale 

the  thousands  of  gardens  and  small  orchards  of  individuals  who 
,ve  no  commercial  interest  at  stake,  and  who  would  not,  ordinarily, 
ke  any  means  to  keep  this  scale  insect  from  multiplying  on  their 
)es,  thus  forming  centers  for  contagion. 

IMPORTATIONS  OF  OTHER  BENEFICIAL.  INSECTS. 

The  preliminary  attempts  to  introduce  the  European  enemies  of  the 
jsy  moth  have  been  continued,  and  it  is  further  hoped  that  Dr. 
)ward,  who  is  now  in  Europ<%  maybe  able  to  make  arrangements 
th  different  individuals  there  wliieli  will  result  in  greater  success 
future  importations.  The  difiiculties  attemling  the  importation  of 
3  predaceous  beetles  from  Europe  to  America  ai'e  considerable,  and 
get  them  established  in  this  country  will  demand  the  careful  coop- 
]ition  of  agents  or  interested  individuals  on  the  other  side. 
rhe  black  scale  of  the  orange  is  the  most  destructive,  perhaps,  of 
the  orange  pests  in  California,  and  the  South  African  parasite  of 
is  scale  insect,  which  we  have  l>een  endeavoring  to  establish  in  Cali- 
mia  for  the  last  year  or  two,  still  gives  promise  of  ultimately  becom- 


192  DEPABTMENTAL   BEPOBTS. 

ing  a  fixture  and  doing  the  good  service  in  our  Western  orange 
districts  which  it  now  does  in  South  Africa  and  in  Italy.  The  histoir 
of  this  importation  was  given  in  the  report  of  last  year.  A  recent 
report  from  Mr.  Alexander  Craw,  who  is  lookinc:  out  for  this  experi- 
ment, indicates  that  the  parasite  is  breeding  abundantly.  With  a 
beginning  of  only  two  female  insects,  kept  in  captivity,  he  has  sent 
out  to  different  localities  up  to  July  of  this  year  (1902)  twenty-five 
colonies. 

A  ver}^  important  EuroiKjan  parasite  of  the  larger  scale  insects, 
such  as  the  Lecaniums  and  mealj'  hugs,  has  been  imported  during  the 
year.  The  larva  of  this  insect  (Erastria  sciixda)  feeds  on  scale  insects, 
and  it  is  hoped  tliat  its  introduction  into  our  citrus  districts  especially 
will  be  of  great  advantage,  as  it  will  pi'ey  upon  certain  of  the  larger 
scale  insects  affecting  citrus  trees.  The  effort  is  being  made  to  estab- 
lish this  pitHlaceous  ins(»ct  in  California,  with  the  cooperation  of  Mr. 
Craw,  the  horticultural  quarantine  officer,  and  Mr.  Ehrhom,  of  Santa 
Clara.  These  insects  have  already  l>een  liberated  in  Santa  Clara,  Los 
Angeles,  and  Niles,  Cal.,  and  the  outcome  of  this  effort  at  the  intro- 
duction of  a  useful  insect  will  be  watched  with  interest  and  the  utmost 
care  will  be  taken  to  bring  it  to  a  successful  issue. 

Another  foreign  insect  promising  great  usefulness  in  a  diflferent 
direction  has  been  imi)orted  during  the  past  year.  This  insect,  the 
European  ladybird  (Cocrinella  iiepieDipuncMa)^  was  sent  from  Hun- 
gary, through  the  kindness  of  Professor  Sajo.  Some  40  beetles  were 
received  in  the  autumn  of  1001,  more  than  half  of  which  successfully 
hibernated,  and  during  the  spring  and  summer  of  1902  have  multi- 
plied in  suffi(»ient  numl)ers  to  (enable  the  Division  by  fall  to  send  out 
colonies  to  experiment  stations  and  to  individuals  who  will  properly 
care  for  them.  These  ladybirds  feed  on  plant  lic^,  and  should  l)ean 
effi(jient  aid  in  controlling  the  destructive  insects  of  this  class  which 
infest  cotton,  peas,  melons,  and  other  vegetables,  and  the  fruits. 
Some  of  these  insects  have  been  sent  to  5lr.  Craw,  in  Califoniia, 
where  they  give  i)romise  of  becoming  established.  Another  ladybird 
(Leis  conform  is),  a  i)lant- louse  feeder  also,  was  imported  from  Italy 
and  liberated  in  California.  A  further  importation  of  this  species 
may  be  necessary  to  effect  its  establishment  here. 

This  work,  of  an  international  chai*acter,  has  not  been  altogether 
one-sided.  In  other  words,  while  we  have  been  importing  foreign 
insects  and  have  been  r(»ceiving  a  good  deal  of  gratuitous  assistance 
from  entomologists  abroad  in  this  work,  we  have  paid  our  debts,  to  a 
certain  extent,  by  sending  to  foreign  countries  some  of  our  beneficial 
insects.  The  extraordinary  success  in  preventing  damage  from  the 
white  scale,  once  a  gieat  orange  i)est  in  California,  by  the  introduc- 
tion of  the  Australian  ladybinl,  lias  been  duplicated,  as  made  evident 
in  former  reports,  in  many  foreign  lands,  notably  South  Africa,  Por- 
tugal, and  Egypt.  During  the  last  year  colonies  were  sent  from  Cal- 
ifornia, at  our  recjuest,  to  Dr.  Antonio  Berlese,  Portici,  Italy,  where 
this  same  whit*^  s(*ale  insect  had  established  itself.  Recent  reports 
indicate*  that,  this  <»xx)ortati(m  has  proven  to  he  another  of  the  series 
of  succcss<\s  which  lias  atti^nded  this  insect  wherever  it  has  been  sent 
to  work  against  its  notable  scale*  insect  host.  We  have  also  had  sent, 
through  tli<»  kindness  of  Mr.  C-raw,  various  beneficial  ladybinls  to  the 
Bermuda  Islands  to  assist  in  keeping  in  check  the  noxious  scale 
"se'»ts  (^''currinti:  on  these  islands. 
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CAUTION  RELATIVE  TO  IMPORTATION  OF  FOREIGN  INSECTS. 

It  will  be  noted  that  a  great  deal  of  work  has  been  undertaken  by 
this  Division  during  the  past  year  in  the  importation  and  distribution 
of  predaceous  and  parasitic  enemies  of  destructive  insects.  A  word 
of  caution  should  be  added  in  this  connection.  There  is  danger  in 
the  promiscuous  importation  of  insects  as  much  as  in  the  case  of  other 
animals,  and  the  evidence  which  we  now  have  would  seem  to  indicate 
that  the  imi)ortation  of  any  insect  which  is  a  general  feeder  on  other 
insects  may  be  a  matter  of  harm  rather  than  benefit;  in  other  words, 
any  general  feeder  is  just  as  liable  to  devour  beneficial  insects  as 
injurious  ones,  and  in  this  way  may  do  more  harm  than  good.  The 
effort  which  has  been  made  to  artificially  hasten  the  dissemination  of 
the  European  praying  mantis  seems  to  be  a  case  in  point.  This  insect 
feeds  on  all  sorts  of  larvae,  and,  unfortunately,  has  a  very  decided 
liking  for  our  beneficial  ladybird  larvae.  Importations,  therefore,  can 
not  be  undertaken  proipiscuously  or  by  persons  who  are  not  fully 

quainted  with  the  food  habits  of  the  imx)orted  insects.  The  intro- 
auctions  in  which  the  Department  itself  has  been  interested  and  for 
which  it  is  responsible  have  been  in  the  main  of  species  of  limited  food 
habits;  in  other  words,  insects  which  feed  only  on  certain  restricted 
kinds  of  injurious  species,  and  are  not  general  feeders  or  general 
parasites.  The  benefit  to  be  derived  from  judicious  and  intelligent 
importations  may  amount  to  millions  of  dollars,  as  has  already  been 
demonstrated  in  some  historical  cases  in  this  country.  Very  great 
but  x)erhaps  not  corresponding  injury  may  result  from  unfortunate 
introductions.  It  seems,  therefore,  advisable  to  make  some  effort  to 
control  such  foreign  importations  by  having  all  such  work  go  through 
the  hands  or  be  done  with  the  advice,  at  least,  of  this  Department. 

THE  SOUTH  AFRICAN  GRASSHOPPER  FUNGUS. 

The  report  of  last  year  contained  an  account  of  the  work  of  this 
Division  with  the  South  African  grasshopper  fungus  throughout  the 
Mississippi  Valley  and  Colorado  region  in  cooperation  with  the 
Bureau  of  Animal  Industry.  The  experiment  has  been  continued 
the  present  year  and  much  extended,  the  intention  being  to  give  this 
fungus  a  thorough  and  practical  test  to  demonstrate  whether  it  can 
really  be  counted  on  as  a  means  of  controlling  the  locust  or  not.  As 
reported  by  Dr.  Howard  in  the  Yearbook  of  this  Department  for  1901, 
the  number  of  experimenters  last  year  during  the  entire  season  was 
223.  For  this  season,  at  the  time  of  writing  onl}'  half  over,  the 
Division  has  already  sent  cultures  of  the  fungus  to  886  individuals. 
This  does  not  include  the  perhaps  even  greater  number  of  cultures 
which  have  been  locally  prepared  by  various  individuals,  and 
especially  by  Prof.  C.  P.  Gillette,  of  the  Colorado  State  Agricultural 
College,  who  has  taken  charge  of  the  culture  preparations  and  their 
distribution  in  his  State.  Very  few  of  the  persons  to  whom  cultures 
have  been  sent  have  yet  reported,  it  being  still  too  early  in  the  season 
to  determine  the  outcome.  These  cultures  have  been  sent  out  to  25 
different  States  and  Territories,  and  so  far  9  reports  of  success  have 
been  received,  .56  of  failure,  and  821  remaining  to  be  heard  from.  It 
is  now  too  early  to  give  definit/C  judgment,  but  it  seems  probabh*  that 
very  great  reliance  can  not  l>e  placed  on  this  fungous  disease.  Either 
it  does  not  work  with  our  grasshoppers  as  readily  as  it  does  with  the 
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South  African  locust,  or  our  climate  makes  our  species  of  |j:ra88hopi)er 
more  resistant,  or  the  fungus  less  o^ierative. 

WORK   ON   SCALE   INSECTS. 

The  imi)ortant  woik  of  the  year  on  scale  insects  has  been  the inves- 
tipition  of  the  San  Jose  scale  in  China  and  Japan,  referreo  to  under 
**  Work  on  insects  from  abroad."  The  experimental  work  on  the  San 
Jose  scah*  at  home  has  been  continued,  and  Circular  42  (second  series), 
describing?  the  methods  of  controlling  this  insect,  has  been  revise*!  to 
include  the  results  of  the  latest  information  on  methods  of  ti-eatment. 

This  office  is  looked  upon  as  the  chief  source  of  information  npon 
scale  insects,  few  of  the  experiment  stations  having  collections  or 
literature  sufficient  to  enal)le  the  determination  of  specimens;  hence 
much  work  is  done  every  year  in  determining  material  for  station 
entomologists  and  for  private  individuals  throughout  the  countn'. 
In  addition  many  large  collections  of  scale  insects  have  been  received 
for  study  and  determination  from  foreign  countries,  notably  from  Aus- 
tralia, New^  Zealand,  the  Bermudas,  and  Italy.  In  the  trip  of  the  writer 
through  Japan  and  China,  Java,  and  other  countries  in  the  Orient,* 
particular  study  was  made  of  the  scale  enemies  of  fruit  trees,  and 
large  collections  of  this  class  of  pests  were  brought  home  from  the 
countries  visited.  The  knowledge  gained  from  the  study  of  the  pre- 
served specimens  will  be  of  great  practical  importance.  It  will 
acquaint  us  with  the  scale  pests  of  these  countries,  which  are  beinp 
l)rought  into  closer  commercial  relations  with  the  United  States,  h 
kno\vledge  which  is  desirable  because  these  insects  are  more  apt  in 
the  future  than  in  the  past  to  reach  our  shores  through  importations 
of  fruit  trees  and  ornamental  stock.  The  scale  insects  of  foreign 
countries  are  perhaps  the  most  important  pests  to  be  considereil  in 
all  <iuarantine  and  other  operations  looking  to  the  protection  of  our 
growei-s  from  foreign  invasions,  since  these  insects  live  for  the  most 
l^art  attached  to  the  i)ark  of  trees  and  are  much  more  apt  to  be  brought 
in  with  plants  than  are  other  insects. 

WORK    ON   INSE("TS   I)AMA(iIN«   FORESTS. 

During  tlie  year  several  important  investigations  were  made  of  for- 
est insect;  depredat  ions  hy  Dr.  A.  D.  Hopkins,  of  the  West  Virginia 
expt^rinient  station,  who  was  employed,  at  the  request  of  Mr.  Gifford 
Pincliot,  of  the  Bun^au  of  Ftnestry,  as  a  temporary  agent  of  this  office 
for  the  purpose.     Great  loss  of  i)ine  timber,  to  the  amount  of  more 
than  2lN;,()00,(H)0  feet  (board  measure),  in  the  Black  Hills  foi'est  reserves 
was  found  to  i-esult.  from  the  work  of  a  bark-beetle  mining  under  the 
bark  of  livini^:  trees.     Numerous  facts  wei*e  determined  relative  to  the 
life  history  of  this  insect,  and  it  was  possible  to  detail  practical  methods 
the  adoption  of  which  would  pn^vent  future  loss«'S.     A  report  of  this 
investigat  ion  is  published  in  BuUetin  No.  32  (new  series)  of  this  office. 
The  present  summer  this  work  was  continued  by  the  detailing  of  a 
student,  assistant  in  th(»  Bureau  of  Forestry  to  carry  out  experimental 
work  in  th(»  Black  Hills  region  looking  to  the  control  of  this  destruc- 
tive ])e(»tle.     These*  experiment's,  carried  on  under  the  direction  of  Dr. 
Hopkins,  have  l)e<»n  meeting  with  excellent  success,  and  some  very 
important  and  i>ractical  results  are  being  attained. 

Another  investigation,  also  conducted  by  Dr.  Hopkins,  was  nnwle 
j>  N(*"(»mlK»r,  1!)01,  of  hickory  and  other  forest  trees  near  Geneseo, 
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I.  Y.  The  hickories  had  been  killed  by  a  bark-beetle,  the  damage 
aving  already  gone  beyond  repair  for  most  of  the  region  invaded, 
lad  an  earlier  report  of  the  difficulty  been  made  to  this  office  a  prompt 
pplication  of  known  methods  of  control  would  have  prevented  this 

\.     A  special  report  of  this  investigation  will  soon  be  published. 

c      aage  occasioned  by  this  hickory  bark-beetle  seems  to  be  quite 

^    9       j^hroughout  the  Northern  United  States  and  will  l>e  given  con- 

©  »le  attention  in  the  future,  especially  now  that  Dr.  Hopkins  has 
^     uefinitely  employed  by  this  Division  as  expert  in  forestry  insects. 

WORK  ON  INSECTS  INJURIOUS  TO  SHADE  TREES. 

Owing  to  numerous  complaints  of  insects  affecting  shade  trees  that 

e  been  received   in  recent  years,  considerable  study  has  been 

evoted  to  this  subject,  and  in  particular  to  the  species  that  are  com- 

ratively  unknown  or  new  to  this  country',  including  borers  that 

[ect  trees  in  public  parks  and  in  streets  of  large  cities.  A  number 
►rers  of  this  class,  among  which  are  the  imported  willow  curculio, 

(  birch  borer,  and  European  leopard  moth,  are  rapidly  spread- 

i     pests,  and  some  of  the  introduced  tree  defoliators,  for  example, 

B  gipsy  moth  and  brown-tail  moth,  are  engaging  the  attention  of 
icoDomic  entomologists  in  the  Eastern  States.  Owing  to  the  increas- 
ng  corresxwndence  on  these  insects,  the  preparation  of  a  popular 
eork  covering  the  principal  shade-tree  pests  not  treated  in  previous 
>ablications  has  been  begun,  and  will  be  published  as  soon  as  feasible. 

A  detailed  account  of  the  leaf-mining  locust  beetle,  one  of  the  worst 
nsect  enemies  of  the  black  locust,  has  been  prepared,  and  will  soon 
ye  published. 

By  the  request  of  the  Bureau  of  Forestry  a  popular  article  on  the 
>rincipal  insects  which  affect  the  willow  is  being  prepared,  to  be  pub- 
ished  in  a  bulletin  by  that  Bureau  as  a  portion  of  a  consideration  of 
ihe  osier  willow. 

INVESTIGATIONS  ON  INSECTS  INJURIOUS  TO  TRUCK  CROPS. 

Investigations  begun  in  previous  years  on  destructive  insects 
iffecting  vegetable  and  other  truck  crops,  including  small  fruits, 
was  continued  during  the  year.  An  extensive  and  valuable  report  on 
he  subject  of  the  principal  insects  that  have  recently  been  injurious 
io  vegetable  crops  has  been  prepared  by  Mr.  Chittenden,  and  issued 
IS  Bulletin  No.  33  (new  series).  Among  the  insects  considered  are 
(pecies  which  affect  cabbage  and  other  crucifers,  the  list  including 
>e8ide8  many  very  destructive  forms,  a  new  cabbage  looper,  a  new 
t)ot-louse  affecting  the  same  plant,  and  a  flea- beetle  not  previousl}'^ 
dentified  with  attack  on  cabbage.  The  results  of  observations  on 
he  more  injurious  insects  affecting  late  cabbage  point  out  the  value 
>f  cleaner  farming  methods.  A  number  of  insects  injurious  to  beans, 
>eas,  and  other  leguminous  food  crops  were  given  considerable  atten- 
ion,  and  the  new  facts  discovered  in  the  life  histories  of  some  of 
hem  are  of  value  in  suggesting  means  of  control. 

Several  insects  affecting  sugar  and  table  beets  have  recently  come 

ider  notice,  including  a  destiTictive  leaf-beetle  that  has  hitherto  not 
>een  much  studied. 

The  potato-stalk  weevil  has  been  given  considerable  attention,  and 
t  has  very  recently  been  ascertained  that  a  related  species  injuriously 
iffects  tobacco  in  Texas,  and  a  thii-d  attacks  and  injures  that  crop  in 
5*lorida. 
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A  new  insect  enemy  of  carrot  and  celery  attracted  attiention  in  New 
York  State,  this  l)einjr  the  first  time  that  it  has  been  known  in  inju- 
rious numl>ers  in  the  United  Stutes,  although  it  has  been  present  in 
Canada  for  some  time.  It  is  an  important  pest,  and  will  probably 
in  time  become  a  serious  drawback  to  the  cultivation  of  the  plant* 
mentioned,  as  well  as  paranip  and  other  umbelliferous  crops. 

Numerous  injurious  flea-beetles  were  the  subject  of  special  study, 
HS  were  other  insects  affectinjif  several  vegetables.  Among  the  latter 
is  an  asparagus  miner  which  injures  the  stalks  of  that  plant. 

Many  of  the  more  injurious  insect  enemies  of  small  fruits  hare 
recently  attracted  attention  and  have  been  studied.  The  list  includes 
the  brown  strawberry  spanwonn,  all  of  the  more  destructive  leaf- 
rollei^s,  the  raspberry  goutj'^  gall,  the  strawberry  weevil  and  root- 
worms,  and  certain  species  of  false  worms,  or  **  slugs,"  the  larva  of 
sawflies,  which  affect  the  same  and  related  plants. 

WORK   ox  THE   MEXIC^AN  COTTON   BOLL   WEEVIL. 

The  work  on  the  Mexican  boll  weevil  reported  in  1901  has  been 
continued,  and  has  the  present  season  been  very  greatly  increased  by 
the  liberal  appropriation  of  Congress  for  the  purpose,  $20,000  being 
specifically  appropriates!  for  the  boll-weevil  investigation.     The  work 
during  the  winter  and  the  present  season  has  been  given  a  very  prac- 
tical status.     In  other  words,  two  field  demonstrations  are  being  con- 
ducted on  cotton  plantations  of  200  acres  and  125  acres,  respectively, 
under  the  control  and  direct  management  of  agents  of  this  Division, 
to  demonstrate  that  by  proper  methods  the  damage  from  the  boll 
weevil  can  be  so  reduced  as  not  to  be  a  serious  menace  to  the  produc- 
tion of  this  important  staple  in  the  region  in  Texas  ali'ead}'  invaded 
l)y  the  weevil.    The  spring  and  early  summer  operations  on  this  planta- 
tion are  most  promising,  and  we  hope  that  an  important  demonstration 
of  tliis  kind  will  have  a  decided  effect  in  influencing  planters  generally 
in  Texas  to  follow  the  methods  which  earlier  study  and  experimentation 
of  this  oflice  have  demonstrated  to  be  effective.     This  investigation 
is  one  of  very  great  importance  on  account  of  the  probability  of  the 
ultimate  future  spread  of  th(»  Mexican  boll  weevil  into  the  adjoining 
cotton  State  of  Louisiana,  and  thence  across  the  cotton  belt  east  of 
the  Mississippi.     Fortunately,  so  far  it  is  still  confined  to  Texas;  but 
it  will  probably  be  inipossil)le,  in  view  of  it«  wide  range  in  Texas,  to 
prevent  its  ultimate  spread  (eastward.     It  is  therefore  capable  of 
]D(H»oniing  one  of  the  most  destructive  insects  in  America,  and  the 
investigation  will  be  carried  on  the  present  year  and  continued  with 
the  full  realization  of  the  imi^ortance  of  the  subject. 

WORK   ox  THE   COI)LIN(;   MOTH   IN  THE   NORTHWEST. 

The  work  done  on  the  codling  moth  in  the  Northweston  the  lines  given 
in  th(^  report  of  liMM  has  been  continued  with  very  satisfactoiy  results. 
A  preliminary  report  of  this  work  lias  been  made  in  Bulletin  No.  30 
(new  series)  of  this  office,  and  more  detailed  account  is  now  going 
through  the  press  as  Bulletin  No.  35  (new  series).  The  work  the 
])resent  year  will  be  of  a  v<»ry  practical  character.  Demonstration 
work  is  now  Ix^ing  conducted  to  show  that  it  is  possible  to  prevent 
much  of  the  damage  which  is  now  annually  suffered  from  the  codling 
moth. 
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TVORK   ON  INSECTS  INJURIOUS  TO   STORED   PRODUCTS. 

Insects  of  this  class  appear  to  be  increasing  their  ravages.     The 

diterranean  flour  moth,  which  is  in  many  respects  the  most  trouble- 

)  of  all  insects  that  affect  stored  cereals,  and  is  particularly  harm- 

ui  in  flouring  mills,  was  reported  as  present  and  injurious  in  mills 

n  new  localities  in  California,  and  in  Michigan,  Wisconsin,  and 

Minnesota. 

The  Angoumbis  graiu  moth  has  also  increased  in  injuriousness  in 
lumbers  of  States,  and  particularly  northward  and  in  California, 

The  cigarette  beetle  has  been  very  injurious  during  the  past  year, 
was  still  more  destructive  the  past  season.  As  a  result  of  f re- 
nt inquiry  for  remedies,  thorough  investigations  were  conducted 
iiy  an  assistant  of  thisoflice  with  the  bisulphid  of  carbon,  and  so  much 
3f  value  was  learned  that  the  results  were  incorporated  in  an  article 
on  the  subject  and  a  Farmers'  Bulletin  for  general  distribution. 

An  exotic  cabinet  beetle  {Dermestes  cadaverinus  Fab.)  made  its 
Appearance  in  abundance  in  silkworm  cocoons  from  China,  and  did 
much  injury  to  silk  in  New  Jersey.  It  also  caused  much  damage  to 
domestic  tanned  leather,  its  presence  in  a  warehouse  in  New  York  City 
being  traceable  to  the  introduction  of  foreign  hides.  It  seems  prob- 
able that  it  has  obtained  a  foothold  in  this  country,  but  it  can  be 
exterminated  with  the  cooperation  of  all  who  are  troubled  by  its  rav- 
ages. In  the  treatment  of  all  of  the  insects  which  have  been  men- 
tioned, and  others  which  affect  stored  produce,  the  bisulphid  of  carbon 
remedy  has  been  usually  employed;  but  recently  experiments  have 
been  made  with  hydrocyanic-acid  gas,  and  it  may  be  that  this  remed}^ 
will  in  the  couree  of  time  be  found  to  be  more  valuable  in  the  treat- 
ment of  many  such  insects,  except  with  seed  material. 

WORK  ON  INSECTS  AFFECTING   GREENHOUSE   AND   OTHER  ORNA- 
MENTAL PLANTS. 

Work  begun  in  previous  years  on  this  class  of  insect  pests  has  been 
continued.  Several  species  affecting  roses,  hitherto  not  known  as 
noxious  to  this  plant,  have  been  under  particular  observation.  Sev- 
eral species  of  thrips  have  been  unusually  numerous,  and  some  work 
has  been  done  on  them,  more  especially  with  remedies.  An  insect 
known  as  the  bulb  mite,  which  attacks  living  healthy  tissue  and  aids 
in  the  spread  of  diseased  conditions,  has  caused  great  damage  for  a 
number  of  years  in  greenhouses  to  bulbs,  as  lily,  orchid,  and  amaryl- 
lis.  It  has  lately  been  ascertained  that  this  insect  prevents  the  union 
in  grafts  of  pecan,  hickory,  and  other  nut  trees. 

WORK  ON  INSECTS  INJURIOUS  TO   CITRUS  TREES  AND  FRUITS. 

The  article  on  the  citrus  insects  published  in  the  Yearbook  of  this 
Department  for  1900  and  based  in  part  on  investigations  made  in 
California  in  the  summer  of  that  year  is  about  to  be  issued  as  a 
Farmers'  Bulletin,  to  ffive  wider  currency  to  the  information  con- 
tained and  to  be  moreiB^ailable  as  a  means  of  answering  the  constant 
requests  for  information  on  the  subject  covered.  In  his  explorations 
of  Japan  and  China  the  writer  gave  special  attention  to  the  insect 
enemies  of  the  citrus  fruits  grown  throughout  central  and  southern 
Japan  and  southern  China,  the  British  Sti*aits  Settlements,  and  Java, 
collecting  and  determining  the  common  scale  pests  and  other  insect 
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eiiemies  of  these  plants  in  the  (joiintrioH  named.  The  general  report 
on  this  i  tip  will  contain  a  description  of  the  citrus  enemies  diseovemi 
and  studied,  and  will  have  a  special  importance  in  view  of  the  greater 
likelihood  of  the  importation  of  citrus  stock  from  the  countries  named 
in  future  on  account  of  our  closer  x)olitical  relatious  with  them. 

WORK  ON  INSECTS  IN  THEIR  DIRECT  RELATION  TO  THE  HEALTH  OF  MAK. 

The  question  of  insects  as  conveyers  of  disease  to  human  beings,  and 
more  particularly  in  the  rural  districts,  has  been  the  subject  of  special 
research  for  the  past  three  years.  A  popular  article  by  Dr.  Howard 
on  this  topic  was  published  in  the  Yearbook  for  1901,  and,  owing  to 
the  great  demand  for  information  on  this  subject,  this  article  was 
republished  as  a  Farmers'  Bulletin.  Since  its  issuance  in  the  latter 
form  an  average  of  between  20  and  30  letters  per  day  have  been 
received  requesting  information  on  this  subject  and  were  answered 
by  the  bulletin  mentioned.  This  work  covers  more  particularly  the 
insects  concerned  as  carriers  of  malaria,  in  which  certain  mosquitoes 
play  the  most  important  role,  and  typhoid  fever,  which  is  disseminated 
by  the  house  fly  and  related  insects.  The  more  important  insect  trans- 
mitters of  disease  have  been  studied  or  are  under  investigation,  but 
we  are  in  frequent  receipt  of  material  from  this  and  other  countries 
which  shows  that  there  are  still  many  insects  which  require  stndy, 
and  this  work  will  be  prosecuted  actively  in  the  future. 

UNCLASSIFIED  WORK   ON   INJURIOUS  INSECTS. 

During  the  last  fiscal  year  investigations  were  taken  up-on  supposed 
insect  damage  to  the  cocoanut-palm  industry  in  Cuba.  More  recently 
we  have  had  considerable  correspondence  with  persons  largely  inter- 
ested in  the  growing  of  these  palms  in  Florida  and  in  British  Honduras. 
As  a  result,  an  article  has  l>een  prepared  on  the  principal  insects 
which  act  as  disseminatore  of  the  trouble  which  is  locally  termed 
"fever,"  and  which  appeal's  to  be  due  to  a  fungous  disease.  It 
includes  valuables  suggestions  based  on  reports  received  from  prac- 
tical growers  as  to  the  best  methods  for  the  prevention  of  the  dissemi- 
nation of  the  disease. 

In  the  fiscal  year  which  ended  June  30,  1901,  a  popular  account  of 
the  principal  insect  enemies  of  growing  wheat  was  published,  and 
during  the  same  year  an  extensive  account  of  two  very  destructive 
insects  which  affect  cereal  and  forage  as  well  as  truck  crops  (the  fall 
army  worm  and  the  variegated  cutworm)  was  completed  and  made 
l)u])lic.  C(»rtain  minor  insects  which  atta(*.k  cereals  have  been  taken 
up  in  connection  with  other  work,  the  list  including  the  very  injurioas 
corn  root- worms,  tlie  lesser  corn  stalk-borer,  and  a  species  of  com 
bill-bug  new  to  science.  An  extensive^  account  of  the  Southern  grain 
lous(»  (Toj'opfera  (jramiiiuiu)  which  was  destructive  in  Texas  to  wheat 
and  sonu^  other  cei^eals  the  same  year,  was  prepared  and  is  now  ready 
for  publication.  A  fii^ld  ag(»nt  of  this  office  has  been  engaged  to 
investigate  some  of  the  insects  wliich  injuriously  affect  the.st-ems  of 
the  small  grains.  Little  of  tliis  work,  ho^f^'cr,  has  been  doi^^  during 
Ww  i)r(»sent  fiscal  year,  and  the  above  brief  mention  of  the  facts  is 
sufficient  for  present  purposes. 

Some  investigations  were  conducted  with  a  view  to  the  ascertaining 
of  methods  of  control  for  certain  insect  enemies  of  mushrooms,  and 
I  re')ort  on  this  subject  is  available*  for  publication. 
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Another  very  important  line  of  work  is  the  maintenance  of  records 
af  the  feeding  and  other  habits  of  injurious  insects  received  from  cor- 
respondents, field  agents,  and  others,  and  which  are  sent  in  for  iden- 
tification and  for  information  in  regard  to  the  best  means  of  control. 
It  is  frequently  found  necessary,  that  we  may  judge  of  their  status  as 
pests  and  be  better  able  to  indicate  the  most  vulnerable  point  of 
attack,  to  rear  these  insects,  and,  where  possible,  to  ascertain  their 
full  life  histories  from  egg  to  adult.  During  the  fiscal  year  226  species 
not  hitherto  studied  at  this  Department  were  given  more  or  less  study, 
and  the  catalogue  number  of  our  biological  series  thus  studied  now 
reaches  9,667,  this  number  being  the  accumulation  from  1881  to  date. 

A  prominent  feature .  of  this  work  is  the  preparation  of  material 
obtained  from  various  sources  for  purposes  of  exhibition,  for  perma- 
nent storage  in  the  United  States  National  Museum,  for  exchange 
with  other  institutions  in  this  and  other  countries,  and  for  illustra- 
tion and  description.  When  insects  that  have  not  hitherto  been 
studied  or  are  imperfectly  known  are  obtained  in  their  different  stages, 
illustrations  are  prepared  for  use  in  the  preparation  of  articles  on 
them. 

EXPERIMENTAL   WORK  WITH   INSECTICIDES. 

During  the  year  a  considerable  number  of  experiments  with  insec- 
ticides and  other  methods  of  controlling  insect  depredations  have 
been  conducted.  A  great  many  insecticide  substances  are  constantly 
being  exploited  in  advertising  columns  of  journals  and  papers,  and 
many  of  these  come  to  this  office  for  experimental  examination  and 
test  either  from  purchasers  or  the  manufacturers.  Most  of  these  are 
of  very  little  value,  or  are  combinations  of  old  and  well-known  insec- 
ticide substances,  sold,  however,  as  a  rule,  under  their  new  form  at 
quadruple  or  many  times  their  real  value.  The  cooperation  of  the 
Chemist  of  the  Department  has  been  often  asked  to  determine  the 
composition  of  these  substances.  The  necessity  of  work  of  this  sort 
having  been  frequently  brought  to  his  notice,  the  Chemist  has  estab- 
lished a  special  section  for  insecticide  analysis  and  investigation  in 
cooperation  with  the  Division  of  Entomology,  and  during  the  year  a 
large  series  of  examinations  of  common  insecticide  substances  has 
been  ma<le  from  materials  collected,  for  the  most  part  in  open  market. 
We  have  been  assisted  in  the  purchase  of  material  by  the  entomolo- 
gists of  various  experiment  stations  and  by  private  individuals,  the 
effort  having  been  made  to  get  the  insecticide  materials  over  a  wide 
range  of  country,  so  that  the  analysis  would  represent  material  under 
the  identical  conditions  in  which  it  would  be  purchased  by  the  farmer 
or  fruit  grower. 

To  determine  the  feasibility  of  eradicating  household  insects  by 
fumigation  with  hydrocyanic-acid  gas,  several  valuable  experimental 
operations  have  been  conducted  with  the  result  of  the  establishment 
of  the  complete  practicability  of  disinfecting  houses  by  this  means. 
The  latter  has  already  been  given  considerable  publicity  in  the  daily 
press,  and  the  methods  are  fully  detailed  in  Circular  No.  40  (second 
series)  of  this  office.  It  has  been  demonstrated  that  this  poisonous 
^as  can  l)e  used  without  risk  to  human  life  if  the  operation  is  carried 
cm  with  proper  precautions,  but  no  one  is  advised  to  undertake  it 
v^ithout  having  fully  acquainted  himself  with  the  steps  in  the  process 

indicated  in  the  publication  cited. 
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WORK  ON  THE   GEOGRAPHICAL   DISTRIBUTION  OF   INJURIOUS  INSECTS 

IN  THE   UNITED  STATES. 

During  the  past  fiscal  year  it  has  been  learned  that  a  number  of 
insects  have  been  intrcxluced  in  this  country,  and  in  reports  which 
have  been  published  in  regard  to  them  their  distribution  abroad  and 
their  present  habitat  in  this  country  have  been  carefully  defined,  and 
from  this  data  the  probable  future  spi*ead  has  been  indicated.  The 
work  of  mapping  the  distribution  of  the  most  destructive  native  as 
well  as  introduced  species  has  been  continued.  This  is  a  work  that 
will  require  considerable  time  before  its  final  completion.  Meanwhile 
a  careful  record  is  being  kept  of  reports  received  from  correspondents 
and  from  expei'iment  station  entomologists  and  other  practical  work- 
ers throughout  the  country,  so  that  data  are  available  when  desired 
on  the  known  distribution  of  any  prominent  injurious  species.  From 
time  to  time  inquiri(»s  are  made  in  i*egard  to  these  matters  from  various 
practical  economic  workers,  and  our  lists  are  found  indispensable  for 
the  purpose. 

APICULTURAL  INVESTIGATIONS. 

In  apiculture  the  work  included  an  importation  of  select  breeding 
queens  from  Italy  and  smaller  importations  from  Austria  and  Cyprus. 
These  were  forwarded  to  experiment  stations  and  to  bee  raisers  in  dif- 
ferent sections  of  the  country.     Favorable  reports  have  been  received, 
notably  in  the  case  of  a  southern  California  bee  keeper  whose  honey 
crop  during  the  year  was  38  tons.     lie  stated  that  while  black  bees 
were  doing  nothing  the  Cyprians  from  the  Department  importation 
gathered  a  fair  crop,  while  the  best  Itarlians  of  his  own  raising  got 
only  half  as  much.     Various  crosses  were  made  between  these  races 
and  some  promising  strains  secured,  one  result  being  that  the  irrita- 
bility of  some  excellent  honey  gatherers  can  be  modified  by  using 
males  of  gentler  races  in  the  crosses.     Further  data  regarding  honey- 
producing  plants,  their  distribution,  times  of  blossoming,  and  amounts 
and  qualiti(\s  of  the  yiehl  have  been  collected.     Practical  tests  of  vari- 
ous systems  and  devices  for  i^^aring  queen  bees  have  been  made.    In 
this  connection  a  (j[U(»en-rearing  nucleus  hive,  which  promises  excel- 
lent results,  both  in  the  rearing  of  queens  and  the  wintering  of  8U^ 
plus  <j[ueens,  lias  been  devised.     Experiments  in  connection  with  out* 
door  wintering  were  also  repeated. 

TECHNICAL   WORK. 

Nearly  all  of  the  various  expert  employees  connected  with  this  office 
are  specialists  in  certain  orders  or  smaller  groups  of  insects,  and  are 
obliged  each  yeai*  to  denote  much  time  to  the  identification  of  speei* 
m<»ns  for  experinuMit  station  entomologists  and  others  throughout  the 
(»()untry,  and  (»ven  abroad,  who  have  not  access  to  libraries  or  large 
collections.  This  work  is  carried  on  mainly  through  correspondence, 
and,  as  iiidicatc^d  in  previous  r(4)orts  of  the  Entomologist,  makes  prac- 
tically no  showing  in  the  output  of  the  Division.  It  is,  however,  a 
n(»cessity,  and  of  great  practical  value  in  facilitating  the  work  of  those 
who  need  such  assistance*  before  they  can  write  or  publish  understand- 
»ngly  with  regard  to  the  destructive  insects  which  they  have  under 
j|)servation.  Mention  has  ber'ii  made  under  the  title  of  "Work  on 
>cal(^   insects''   o^  t.he  determinations  of  material  in  that  g^i^up  of 
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A  group  of  injurious  mites  containing  about  20  species,  the  Tyro- 
lyphidHB,  has  been  the  subject  of  special  study  by  one  of  the  office 
xpert«,  and  a  report  will  be  available  in  a  few  months,  to  be  issued 

.  a  bulletin  of  the  technical  series  of  this  Division.  Nearly  all  of 
nese  insects  have  been  introduced  from  Europe,  and  are  for  the  most 
>art  very  minute  in  size,  and  have  required  very  careful  study  for 
heir  identification  and  separation  into  species.  They  attack  princi- 
wUy  stored  products,  both  animal  and  vegetable,  such  as  cheese  and 
lam  and  various  seeds,  and  are  frequently  pests  in  granaries,  ware- 
uses,  flouring  mills,  and  similar  buildings  where  perishable  material 
IS  stored.  One  of  these,  worthy  of  particular  mention,  is  an  enemy 
bo  figs  and  prunes,  dried  and  while  drying:,  and  has  recently  been  dis- 
covered in  California.  Another,  the  bulb  mite,  has  been  already  men- 
tioned in  the  consideration  of  work  on  greenhouse  pests.  Still  another 
species  is  a  serious  mushroom  pest,  while  others  injure  the  roots  of 
various  plants.  As  a  rule,  these  insects  affect  plants  propagated 
under  artificial  conditions,  and  are  more  abundant  on  plants  of  weak 
growth.  The  species  which  affect  stored  material  can  be  successfully 
treated  by  fumigation  with  bisulphid  of  carbon  or  hydrocyanic-acid 
gas,  but  as  yet  no  practical  economic  treatment  has  been  devised  for 
some  of  the  forms  which  affect  living  plants. 

BIBLIOGRAPHICAL  WORK. 

The  preparation  of  indexes  to  the  more  important  contributions  on 
American  economic  entomology  has  been  continued  as  in  previous 
years;  and  Part  VIII  of  a  series  covering  this  subject  will,  it  is  expected, 
be  ready  for  publication  by  January  1, 1903.  There  is  now  in  process 
of  publication  an  index  to  the  first  thirty  general  bulletins  (new  series) 
of  this  office. 

CORRESPONDENCE. 

The  correspondence  for  the  fiscal  year  ended  June  30,  1901,  was 
greater  than  ever  before  in  the  history  of  the  Division,  necessitating 
the  writing  of  about  8,500  letters  in  answer  to  inquiries  regarding 
noxious  insects,  in  addition  toothers  that  were  answered  by  circulars, 
printed  or  mimeographed.  To  reduce  the  number  of  letters  to  be 
answered  by  dictation,  we  have  prepared  and  published  during  the 
year  eight  circulars  and  five  Farmers'  Bulletins.  Nevertheless,  about 
as  many  letters  as  written  the  previous  year  were  sent  out,  and  the 
answering  of  correspondence  by  circulars  has  also  greatly  increased, 
demanding  at  the  present  writing  nearly  the  entire  time  of  one  clerk 
of  this  office.  The  work  of  preparing  additional  circulars  is  being 
continued,  and  it  is  planned  that  at  least  an  equal  number  of  publi- 
cations of  this  nature  and  Farmers'  Bulletins  will  be  issued  during 
the  coming  fiscal  year. 

PROPOSED  WORK  FOB  THE  FISCAIi  TEAR  1908. 

The  work  for  th^j&scal  year  of  1903  will  be  a  continuation  of  the 
investigation^  descfllfed  in  ^ho^oregoing  pages,  now  in  progress.  The 
important  boll^^eevilwoflc  itr^xas  will  be  especially  developed  along 
the  lines  of  practical  fi^d  demonstration.  The  opportunity,  however, 
will  offer  in  the  fall,  when  the  season's  work  in  the  field  is  over,  to 
make  some  very  desirable  explorations  in  Mexico,  which  will  occupy 
the  attention  of  two  of  our  special  agents;  and  important  biological 
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and  lifo-history  studies  will  l)o  made  in  Texas,  tho  pi-esent.  I'aiigff  of 
the  insect  ean^i'iilly  mapped,  and  the  means  of  possibly  checking' 
its  fuHlier  spread  detiirmined.     The  work  with  the  codling  moth  in 
the  Northwest  will  l)e  eontinued  in  accordance  with  pi^esent  plans, 
and  will  bc^  made  the  subject  of  a  special  report,  which  will  be  pab- 
lished  as  a  bulh^tin  of  this  office.     The  special  work  with  the  gras^ 
hopi>er  fungus  will  b(^  continued  through  the  summer,  and  if  results 
waiTant  will  be  given  a  further  test  next  year  to  fully  determine  its 
value.     The  many  lines  of  work  with  foreign   insects  and  importa- 
tions will  be  exten<led  and  c^)ntinued.     No  effort  will  be  omitted  to 
establish  and  disseminate  the  Asiatic  eiieniy  of  the  San  Jose  scale. 
The  cooperation  of  the  leading  experiment  stations  throughout  the 
country  has  Ix^en  promised,  and  the  l>eetles  have  multiplied  to  such 
an  extent  in  the  brc^eding  cages  on  the  Department  grounds  that 
it  has  already  l)een  possible  to  U^gin  sending  out  bat<;hes  to  station 
officials.     These  In^etles  will  be  sent  to  many  places  in  the  Eastern 
United  States  this  fall  and  given  careful  attention  during  the  autumn 
and  winter,  and  the  work  of  spreading  this  useful  beetle  will  be  con- 
tinued the  following  summer.     In  the  same  way  the  Austrian  lad.vbird 
enemy  of  plant  lice  will  be  sent  out  in  batches  to  different  States  this 
fall,  and  will  l)e  followed  u]>  by  similar  work  the  following  year.    The 
same  may  b(*  said  of  the  other  panisitic  enemies  which  we  are  attempt- 
in;;  to  establish  in  California  for  the  benefit  of  fruitgrowers.    New 
work  of  this  kind  will  also  be  taken  up,  special  attention  l)eiug  given, 
among  other  things,  to  the  European  enemies  of  the  gips}''  moth  and 
the  brown-tail   molh.     The  great  interest  aroused   throughout  the 
country  in  mos(iuito  investigation  and  methods  for  their  extermina- 
tion will  be  tak(»n  advantage  of  to  encourage  communities  everywhere 
to  tak(»  hold  vigorously  of  this  pi*oblem.     Assistance  will  l>o  rendered 
by  this  offi(•c^  by  a(lvi(*o  and  the  sending  of  published  descriptions  of 
methods  and   hy  iHMsonal  inspection  where  feasible  and  necessary. 
The  role  played  l)y  thos(^  and  other  insects  as  conveyers  of  disease, 
which  has  been  under  investigation  for  a  number  of  years  past,  will 
b(>>  continued,  its  importance  demanding  for  it  all  the  time  and  force 
available.     The  gcMUM-al  work  of  investigation  of  insect  enemies  of 
grains  and  fruits  will  be  continued,  covering  both  the  cereals  of  the 
Northern  Stat(»s  and  the  crops  especially  appertaining  to  the  South, 
such  as  sugar  cane,  cotton,  rice,  and  tobacco. 

The  general  subject  of  insects  alfecting  vegetable  crops  will  be  inves- 
tigated from  time  to  time  on  the  line  of  work  that  has  been  done  in 
l)a- 1.  years  uiid(»r  t  his  head.  As  soon  as  certain  observations  which  are 
now  under  way  on  the  lifc^  histories  of  cert<jiin  insects  affecting  aspar- 
agus ai'e  linished,  a  ])opular  acc^mnt,  as  complete  as  possible,  will  be 
pre[)ared  on  all  insects  of  tliis  class.  This  work  will  be  followed,  it 
is  planned,  by  a  similar  consideratitm  of  the  principal  insect  enemies 
of  beans,  peas,  and  ot  her  edible  leguminous  crop  plants.  Some  of  the 
ins<^(Ms  whirh  attack  cabbage  and  other  crucife rous  crops,  and  melons, 
s<iuashes,  and  otlu^r  cucurbits,  are  extremely  difficult  to  combat. 
Arrangement  shave  therefore  been  made  to  carry  on  exi>eriments  look- 
ing toward  better  means  of  controlling  »^me  of  the  more  important 
insect  enemies  of  th<»se  two  classes'* ^^(^gt^ablo  crops.  New  insect 
(Mieniies  of  truck  crops  are  co nst a ntl^Reiifg  disco verSftd  and  will  lie 
studi(»(l  as  opportunity  offers  and  necessity  I'equ ires.  Inseots  which 
attack  small  fruits  will  l)e  studied,  as  in  pi^evious  years,  and  experi- 
mcMits  will  1)<»  undertaken  to  devise  new  methods  of  controlling  them. 

Th<»  work  for  r.KKJ  on  tin*  insect  <»iHwnies  of  forest  and  forest  piixl- 
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ic'l«  will  be  continued.  The  special  new  investigations  which  it  is 
)ropo8ed  to  undertake  are  a  study  of  the  insect  enemies  of  Eastern, 
southern,  and  Western  pine  forests,  to  determine  if  possible  the  pri- 
nary  causes  of  the  serious  insect  damage  now  being  done  to  pine  tim- 
ber of  the  western  sections  of  North  Carolina  and  South  Carolina, 
thern  Georgia,  southern  Florida,  the  white  pine  or  silver  pine  of 
northern  Idaho,  the  Monterey  pine  of  California,  and  the  pines  of 
Arizona  and  Colorado.  It  is  proposed  to  have  the  regions  designated 
^ven  a  preliminary^  survey  to  detenu  ine  existing  conditions  and  then 
to  establish  in  favorable  sections  assistants  to  carry  on  experiments 
ftnd  make  special  observations.  This  work  will  be  done  in  coopera- 
tion with  the  Bureau  of  Forestry.  It  is  expected  that  by  the  close  of 
this  year  it  will  be  possible  to  have  a  report  ready  for  publication  on 
the  principal  pine  insects  of  North  America,  which  will  include  brief 
popular  descriptions  of  the  more  important  insects,  with  illustrations 
uid  recommendations  for  preventing  losses. 

The  shade-tree  insects  which  have  been  mentioned  in  the  portion  of 
this  report  on  the  work  conducted  during  the  fiscal  year  1902  will 
undoubtedly  increase  their  range  in  coming  years  as  they  have  in  the 
past,  and  we  anticipate  great  trouble  from  them.  These  species  are 
the  gipsy  moth,  brown- tail  moth,  and  perhaps  the  elm  leaf- beetle,  which 
is  gradually  spreading  westward  and  southward,  the  European  leop- 
ard th,  the  bronze  birch  borer,  and  the  willow  and  poplar  curculio. 
S<  9  of  these  boring  insects  can  be  treated  successfully,  but  others 
)  difficult  to  combat  and  can  not  be  reached  by  means  of  insecti- 
L'lues.  Such  being  the  case,  experiments  will  be  necessary  for  new 
methods  of  controlling  them. 

Among  insects  which  affect  ornamental  plants,  those  which  injure 
roses  grown  out  of  doors  and  under  glass  will  be  made  the  subject  of 
special  study,  and  a  popular  publication  on  these  pests  is  in  course  of 
preparation. 

Such  thorough  investigations  have  already  been  conducted  on  insects 
which  affect  stored  cereals  and  similar  food  products  that  it  is  not 
anticipated  much  study  will  be  necessitated  in  this  line;  but  there  is 
3ne  pest,  the  Mediterranean  flour  moth,  which  may  sooner  or  later 
iemand  further  attention,  as  it  is  rapidly  spreading.  It  is  perhaps 
anly  a  matter  of  a  few  years  when  it  will  be  found  in  all  of  the  prin- 
cipal cereal-producing  States  in  this  country,  if  indeed  it  has  not 

ready  reached  them. 

It  is  proposed  the  next  year  to  endeavor,  in  cooperation  with  the 
Division  of  Statistics,  to  collect  statistics  regarding  the  yield  of  honey 
in  sections,  in  order  to  furnish  crop  reports  which  shall  aid  in  steady- 
ing prices  of  apiarian  products.  Further  importations  of  valuable 
races  for  testing  will  be  made.  An  experiment  in  the  mating  of  queen 
bees  in  confinement  has  been  devised  and  will  be  carried  on.  The 
rapid  extraction  of  honey  from  combs  is  a  great  desideratum  in 
large  commercial  apiaries,  and  it  is  thought  that  experiments  may 
develop  a  method  of  facilitating  this.  In  former  years  artificial  queen 
cells  readily  removable  for  insertion  in  queenless  colonies  have  been 
devised  and  exi)erimented  with.  It  is  proposed  to  determine  by  a 
final  test  the  best  material  to  be  used  as  a  commercial  aid  to  queen 
breeders.  The  extra  early  rearing  of  queens  and  drones  will  be  made 
the  subject  of  careful  experiment. 

The  silk  investigations  authorized  by  the  last  Congress  have  already 
been  commenced.  Miss  Henrietta  A.  Kelly  has  been  employed  as 
special  agent  in  silk  culture  in  the  South,  and    ^^  charged  with  the 
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preparation  of  a  mainial  of  iustnictions  which  it  is  expected  will  be 
ready  for  pn]>lication  and  distribution  this  fall.  She  will  also  look- 
over  the  ground  and  select  suit-able  locations  for  model  silk  planta- 
tions and  rearing  establishments  which  may  serve  as  schools  of  instmr- 
tion,  where  interested  persons  and  others  may  come  and  acquire 
familiarity  with  all  the  steps  in  the  care  of  caterpillars  and  the  han- 
dling of  cocoons."  The  Entomologist,  Dr.  Howard,  in  his  European 
trip,  is  giving  special  attention  to  the  silk  industry  of  Southern  France 
and  Italy,  studying  especially  the  methods  of  reeling  silk  and  silk 
manufacturing  establishments.  He  will  also  arrange  for  the  purchase 
of  ''seed,"  or  silkworm  eggs,  which  can  be  relied  upon  as  free  from 
disease,  and  also  negotiate  for  the  importation  of  mulberry  stock. 

PLANS  OF  WOBK  BECOMMENDEB  FOB  1004. 

By  the  organization  of  the  work  in  entomology'  of  the  Department 
of  Agriculture  on  the  lines  of  a  bureau,  as  indicated  for  this  year,  it 
is  (expected  to  very  largely  extend  and  develop  the  practical  work 
Ixnng  done  in  the  study  of  injurious  insects.  The  work  of  this  Divi- 
sion has  grown  very  rapidly  during  the  last  few  years,  but  is  capable 
of  very  much  greater  development.  An  organization  on  the  lines  of 
a  bureau  is  already  in  practical  operation,  the  work  of  the  office  being 
divided  into  a  number  of  distinct  depailments,  in  various  instances 
receiving  specific  appropriations.  The  plan  of  the  new  organization 
indicates  the  subdi\ision  of  the  work  in  entomology  which  it  has  been 
decided  to  make.  Many  important  fields  of  investigation  have 
remained  unworked  in  the  past  for  lack  of  funds  and  expert  assistance. 
If  the  plans  made  for  the  bureau  organization  meet  with  approval 
and  receive  the  sanction  of  Congress,  it  is  proposed  to  prosecute  work 
over  the  whole  field  of  applied  entomology  in  America,  as  described 
under  the  different  sections  of  the  classification  recommended. 

ORGANIZATION  OF   WORK   IN    PROPOSED  BUREAU  OF  ENTOMOLOOT. 

The  following  is  the  plan  of  organization  of  work  in  the  proposed 
Bureau  of  Entomology: 

Field  crop  insect  investigations: 

(a)  S&)uthem  section — cotton,  tobacco,  sugar  cane. 

(b)  Northern  section — cereals  and  forage  plants. 
Fruit  insect  investigations: 

(a)  Northern  section — orchard  fruits,  deciduous. 

(b)  Southern  section — citrus  and  other  tropical  fruits. 
Small  ifruit  and  truck  crop  insect  investigations. 

Forest  and  forest  product  insect  investigations. 
Insecticide  and  insecticide  machinery  investigations: 

{(t)  Section  of  field  oi)erations  and  experiments. 

{b)  Set'tion  of  chemical  analyses  and  tests. 
Inve^stigations  of  insects  affecting  stored  products. 
Investigations  of  insects  in  relation  to  disease  of  man  and  animala,  and  as  animil 

]mrasites. 
SiHfcial  insect  investigations — miscellaneous  work: 

in)  Section  for  the  investigation  and  introduction  of  beneficial  insects. and 
quarantine  work. 

(b)  Section  for  fungous  and  other  diseases  of  insects. 

( c)  Section  for  si)ecial  insect  investigations — emergency  work  and  unclassified. 
Insect  lalK)rat<)rj',  collections,  and  experimental  garden. 

Apicidtural  investigations. 
Sericultural  investigations. 
Librarian  and  bibliographer. 
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FIBLJ)  CROP  INSECT  INVESTIGATIONS. 

It  is  proposed  to  make  two  sections  for  this  work: 

(a)  A  Southern  section  will  have  special  charge  of  the  insect  enemies 

ootton,  tobacco,  and  sugar  cane,  and  will  include  the  work  now 

ng  done  under  the  specific  boll  weevil  appropriation.  The  boll 
reevil  work  will  be  carried  on  in  the  same  general  lines  now  in  prog- 
BBB  for  1903.  The  agents  engaged  in  the  cotton  boll  weevil  work  can, 
lowever,  from  time  to  time,  make  studies  and  achieve  valuable  results 
ri      other  insect  enemies  of  cotton,  and  also  of  the  other  Southern 

ipies  mentioned. 

(o)  A  Northern  section  will  be  devoted  to  the  study  of  insect  enemies 
f  cereals  and  forage  plants,  a  field  of  the  greatest  importance,  which 
leretof ore  we  have  been  able  to  cover  only  in  a  very  fragmentary  way 
)y  the  occasional  employment  of  special  field  agents  to  make  investi- 

tions  of  particular  insect  pests  of  such  plants.  We  hope  to  employ 
kii  expert  investigator  who  shall  devote  his  entire  time  to  this  field  of 
nquiry,  and  to  equip  him  with  sufficient  assistants  and  funds  to  carry 
mt  desirable  investigations. 

FRUIT  INSECT  INVESTIGATIONS. 

Two  sections  are  recommended  for  this  field  of  inquiry: 

(o)  A  Northern  section  relating  to  the  deciduous  orchard  fruits, 

«rhich  shall  include  the  work  now  being  done  in  the  Northwest  on 

3  codling  moth,  and  in  addition  work  on  all  the  other  insect  enemies 

the  apple,  as  well  as  the  other  deciduous  fruits  of  America. 

^6)  A  Southern  section  devoted  to  the  study  of  the  insect  enemies 

>f  citrus  and  other  tropical  fruits.     This  last  field,  formerly  a  very 

mportant  one  in  the  entomological  work  of  the  Department,  has  been 

practically  neglected  for  several  years,  with  the  exception  of  the 

nvestigations  made  in  California  by  the  writer  in  1900.     It  is  desired 

o  have  a  capable  expert  take  charge  of  a  continuous  investigation  of 

he  insect  enemies  of  all  subtropical  and  tropical  fruits,  and  give 

uch  direction  and  superintendence  to  work  in  the  new  tropical  pos- 

ssions  as  shall  be  required  of  this  office.     The  importance  of  the 

ubjects  warrants  the  devotion  of  a  sufficient  sum  to  this  work  to 

nable  practical  field  investigations  to  be  made  and  the  publication 

>f  the  results  in  the  form  of  bulletins  and  circulars. 

SMALL  FRUIT   AND  TRUCK  CROP  INSECT  DHTESTIOATIONS. 

This  field  of  investigation  has  been  actively  covered  in  the  past  by 
his  office,  but  it  is  possible  to  very  much  extend  the  work  by  placing 
t  more  directly  under  the  control  of  the  present  expert  in  charge, 
md  make  it  possible,  by  the  establishment  of  larger  experimental 
p*ounds,  to  carry  out  the  investigations  systematically  and  over  the 
'ntire  field.  Among  the  special  subjects  on  which  investigations  will 
lave  to  be  made  in  the  near  future  are  the  insects  injuriously  affect- 
ng  the  sugar  beet,  a  work  that  is  necessary  on  account  of  the  rapidly 
^wing  importance  of  this  industry. 

It  is  intended  during  the  year  1904  to  complete  investigations  which 
lave  already  been  carried  on  for  a  number  of  years  on  certain  of 
he  most  destructive  and  troublesome  insects  affecting  small  fruit.s, 
)articularly  strawberries,  blackberries,  raspberries,  and  some  similar 
Jrops. 
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FOREST  AND  FOREST  PRODUCT  INSECT  INYSSTIGATIONS. 

These  inyestigations  have  already  l)een  established  as  a  separate 
section,  working  in  cooperation  with  the  Bureau  of  Forestry.  In  the 
new  organization  it  is  hoped  to  add  to  its  efficiency  by  arranging  for 
an  additional  field  assistant  and  for  an  office  assistant.  The  work 
outlined  for  1903  will  be  continued,  and  special  new  work  for  the  year 
will  be  taken  up  in  the  study  of  the  oak  and  spruce  insects  with  the 
view  of  publishing  a  report  toward  the  close  of  the  year.  Any  excep- 
tional insect  outbreak  in  forest  areas  will  be  subject  to  prompt  inves- 
tigation. 

INSECTICIDE  AND  INSECTICIDE  MACHINERY  INVESTIGATIONS. 

It  is  proposed  that  this  section  shall  cover  the  entire  field  of  prac- 
tical experimentation  with  insecticides  and  insecticide  machinery. 
The  detail  of  a  chemist  from  the  Bureau  of  Chemistry,  to  take  charge 
of  the  analyses  and  test«,  is  phiniied,  and  it  is  proposed  to  provide 
an  expert  to  work  in  cooperation  with  the  Chemist  to  carry  out  the 
field  operations  and  experiments  on  growing  trees  and  vegetables, 
llie  enormous  increase  in  the  employment  of  insecticides  in  the  last 
few  years  calls  for  very  much  more  extensive  investigation  on  the 
part  of  this  Department  than  it  has  hitherto  been  possible  to  give  to 
the  subject.  The  very  great  use  of  petroleum  oils  especially  demands 
a  constant  supervision  of  the  oil  products  used  for  insecticides,  some 
of  which  are  very  injurious  to  plants  and  others  harmless.  The 
demand  for  a  thorough  investigation  of  this  field  by  the  Department 
of  Agriculture  is  voiced  by  the  resolutions  recently  passed  at  the 
summer  meetings  of  the  Society  for  the  Promotion  of  Agricultural 
Science  and  of  the  Association  of  Economic  Entomologists.  The  pro- 
posed change  will  bring  all  the  insecticide  investigations  of  the 
Department  under  one  oflice,  and  facilitate  and  give  a  much  more 
practical  bearing  to  the  work  than  has  been  heretofore  possible. 

INVESTIOATIONS  OF  INSECTS  AFFECTING  STORED  PRODUCTS. 

A  good  deal  of  work  has  already  l>een  done  under  this  head,  but  it 
is  proposed,  by  making  this  a  speijial  section,  to  very  much  extend  the 
work  and  give  it  a  more  practical  bearing,  undertaking  experiments  to 
determine  in  a  practical  way,  in  granaries  and  large  warehouses, 
mills,  and  other  establish in<Mit^s,  the  value  of  the  means  of  protecting 
stored  produ(?ts.  It  is  proposed  in  this  section  to  include  the  study  of 
the  insect  enemies  of  preserved  animal  and  vegetable  food  substancea, 
as  well  as  the  cereal  products,  and  also  materials  and  fabrics  of  lUl 
sorts. 

INVKSTKJATIONS  OF  INSE(^TS  IN  RKLATION  TO  DISEASES  OF  MAN  AND  ANIMALS,  AOT) 

AS  ANIMAL  PARASITES. 

It  is  wished  t-o  very  much  extend  the  considerable  work  already 
done  in  this  field.  For  this  i)urpose,  it  is  proposed  to  establish  for  it 
a  special  section.  It  will  include,  in  the  case  of  the  domestic  animals, 
all  of  the  internal  parasitic  flies,  and  the  external  parasitic  insects, 
and  the  biting  flies,  such  as  the  horn  fly,  gadflies,  buffalo  gnats,  etc.; 
in  the  case  of  man  and  animals,  the  important  role  of  insects  as  con- 
veyers and  disseminators  of  disease.  A  very  capable  assistant  will 
be  reiiuired  to  take  direct  charge  of  this  work. 
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SPECIAL  INVKSTIQATIONS. 

er  this  head  is  classified  the  investigation  and  introduction  of 

1  beneficial  insects,  a  subject  which  has  assumed  in  i*ecent  years 

^reat  importance.     The  supervision  of  quarantine  operations 

SO  come  in  this  section,  as  well  as  the  propagation  and  distribu- 

!  fnngous  diseases  of  insects  and  the  general  investigation  of 

^rtant  subject.     For  this  work  it  will  be  necessary  to  secure 

rices  of  two  high-grade  experts,  one  to  have  charge  of  insect 

notions  and  quarantine,  and  the  other  to  be  an  insect  patholo- 

Relative  to  the  last,  it  may  be  said  that  this  office  has  been  able 

ry  out  its  work  with  insect  diseases  only  through  the  courtesy 

ith  the  material  aid  of  the  Bureau  of  Animal  Industry  and 

in  other  offices  of  this  Department.     This  work  is  of  sufficient 

ice  to  demand  the  apjwintment  of  an  expert  who  shall  be  able 

uw  all  his  time  to  the  subject.     The  ailificial  use  of  contagious 

diseases  to  control  insect  pests  is  a  field  which  is  constantly 

iding  investigation,  and  its  importance  perhaps  is  much  greater 

las  been  hitherto  realized. 

INSBCT   LABORATORY   AND   EXPERIMENTAL  GARDEN. 

nail  and  very  inadequate  experimental  garden  is  now  attached 
insectary  of  this  Department.  It  is  proposed  to  secure  a  larger 
or  the  establishment  of  an  experimental  orchard  and  garden  in 
3tion  with  the  Washington  office,  to  facilitate  and  give  a  prac- 
eature  to  the  local  breeding  and  insecticide  operations.  This 
scessitate  the  employment  of  a  gardener  and  laborer. 

APICULTURAL  INVESTIGATIONS. 

piculture,  it  is  proposed  to  specially  investigate  the  subject  of 
ial  pasturage,  which  hitherto  has  not  received  the  attention  it 
es.  A  series  of  experiments  will  be  entered  upon  to  determine 
jrops  may  be  profitably  employed  to  fill  the  gaps  in  the  honey 
or  to  create  artificial  pasturage  for  apiaries,  and  an  effort  will 
Je  in  this  connection  to  introduce  honey  plants  from  abroad.  It 
>osed  to  import  and  test  various  races  or  species  of  bees  that  are 
ttle  or  not  at  all  known  in  this  country;  for  example,  the  race 
to  the  Caucasus  and  those  found  in  Dalmatia,  Austria,  and  nota- 
B  large  bee  of  the  East  {Ajns  dorsata)^  to  be  obtained  from  the 
pine  Islands.  The  breeding  of  crosses  will  be  continued,  and 
llection  of  statistics  is  proposed. 

SERICULTURAL  INVESTIGATIONS. 

J  desired  to  make  this  a  special  section  of  the  entomological 

>f  the  Department.     To  carry  out  the  investigations  increased 

riations  are  desired.     For  the  year  1904  it  is  the  intention  to 

lip  the  work  outlined  for  the  year  1903,  to  establish  and  equip 

ntal  stations  in  the  South,  to  enter  into  cooperative  work  in 

sing  with  some  of  the  agricultural  experiment  stations  which 

xpressed  the  wish  to  assist  us  in  the  investigation  of  silk  culture, 

•  establish  in  the  city  of  Washington  or  elsewhere  a  practical 

I  plant,  so  that  the  silk  cocoons  produced  in  small  quantities 

t  purchased  and  reeled  and  the  product  marketed. 


SPORT   OE   THE  CHIEF  OE  THE  DIVISION  OE  BIOLOGICAL 

SUEVEY. 


U.  S.  Department  of  Agriculture, 

Division  of  Biological  Survey, 
Washington,  D.  C,  October  9,  J902. 

im:  I  have  the  honor  to  submit  herewith  a  report  of  the  work  of 
!  Biological  Survey  for  the  fiscal  year  ending  June  30,  1902,  with 
itoe  of  work  for  1903,  and  recommendations  for  1904. 
Respectfully, 

C.  Hart  Merriam,  Chief. 
aon.  Jambs  Wilson,  Secretary, 


WOBK  OF  THE  TEAB.   . 

As  heretofore,  the  work  of  the  Division  has  been  conducted  along 
pee  lines:  (1)  Investigations  relating  to  the  geographic  distribution 
animals  and  plants,  including  biological  surveys  and  the  determina- 
>n  of  the  life  and  crop  belts,  in  charge  of  the  chief;  (2)  investiga- 
«8  of  the  economic  relations  of  birds  to  agriculture,  in  charge  of 
of.  F.  E.  L.  Beal;  (3)  supervision  of  matters  relating  to  game  pres- 
tation and  protection  and  the  importation  of  foreign  birds  and  ani- 
j,  in  charge  of  Dr.  T.  S.  Palmer. 

field  work. 

Field  work  in  studying  the  geographic  distribution  of  mammals, 
"d.s,  and  plants,  and  in  investigating  the  depredations  of  prairie 
gs,  has  been  carried  on  over  wide  areas  in  California,  Texas,  Kansas, 
^braska,  the  Dakotas,  Montana,  New  Mexico,  and  Indian  Territory, 
tensive  work  also  was  done  in  Mexico  and  in  the  Canadian  provinces 
Alberta,  Athabasca,  and  Mackenzie. 

Dalifomia  has  unusual  claims  on  the  Biological  Survey.  The  diver- 
y  and  commercial  value  of  its  agricultural  products — its  preemi- 
nce  as  a  fruit>growing  State,  the  extent  of  its  grain  fields,  sugar-beet 
ids,  and  stock  ranges — demand  the  early  completion  of  maps  show- 
t;  the  courses  of  the  life  zones  and  crop  belts  within  its  borders, 
it  the  preparation  of  these  maps  is  unusually  difficult  on  account 
the  extraordinary  diversity  of  the  physical  and  climatic  conditions. 
►t  only  are  there  torrid  valleys  below  the  level  of  the  sea,  and  alpine 
mm  its  towering  to  elevations  of  more  than  14,000  feet,  but  there 
)  also  areas  of  excessive  humidity — of  frequent  fogs  and  heavy 
nfall — and  areas  of  excessive  aridity — hotter  and  drier  than  the 
iiara,  where  perpetual  sunshine  is  the  rule  and  years  sometimes 
^  without  rain.     The  labor  of  tracing  the  boundaries  of  the  life 

agr  1902 U  209 


210  DEPARTMENTAL   REPORTS. 

zoiu»8,  therefore,  is  one  of  great  detail,  and  is  made  still  more  difficult 
by  the  absence  of  accurate  topographic  base  maps,  except  of  the  arefts 
already  mapped  by  the  United  States  Geological  Survey.  For  some 
years  the  Biological  Survey  has  been  at  work  in  California,  doing  as 
much  each  year  as  its  limited  means  have  permitted.  During  the  past 
season  sections  were  studied  on  l)oth  slopes  of  the  Sierra  Nevada— 
from  Mono  Lake  to  Owens  Valley  on  the  east,  and  from  Kaweah  River 
to  the  Tuolumne  on  the  west — and  in  Riverside  and  San  Diego  counties, 
by  parties  in  charge  of  the  chief  of  the  Division.  The  field  parties  in 
Texas,  in  charge  of  Vernon  Bailey,  chief  field  naturalist,  visited, 
among  other  localities,  the  Chisos,  Davis,  and  Guadalupe  mountains, 
the  forested  swamps  of  Sabine  River,  and  the  open  Staked  Plains. 
The  work  in  the  Guadalupe  Mountains  was  extended  into  New  Mexico, 
where  parts  of  the  Pecos  Valley  and  Sacramento  Mountains  were 
studied.  As  in  previous  years,  the  field  work  in  Mexico  was  in  charge 
of  E.  W.  Nelson,  and  investigations  were  carried  on  in  the  States  of 
Tamaulipas,  Nuevo  Leon,  and  Coahuila,  where  much  valuable  mate- 
rial was  collected.  The  exploration  of  the  Great  Slave  Lake  region 
in  Canada,  which  was  barely  commenced  in  the  latter  part  of  the  last 
fiscal  year,  was  carried  to  a  successful  termination  by  Edwanl  A. 
Preble.  Much  important  information  was  obtAined  and  extensive  col- 
lections were  secured.  As  on  his  previous  trip  to  Hudson  Bay,  Mr. 
l^reble  was  heartily  welcomed  and  given  substantial  assistance  by  the 
ofl[ic<>rs  of  the  Hudson  Bay  Company.  Without  this  cordial  coopera- 
tion the  expedition  might  easily  have  failed. 

In  the  Great  Plains  region  prairie  dogs  have  greatly  increased, 
owing  to  the  extension  of  ranching  and  the  destruction  of  their  natural 
enemies.  Their  depredations  are  widespread,  and  complaints  and 
requests  for  assistance  have  ccmie  to  the  Department  from  hundreds 
of  localities.  In  order  to  obtain  accurate  information,  an  assistant, 
Wilfred  U.  Osgood,  was  sent  to  Kansas,  Nebraska,  North  Dakota, 
South  Dakota,  and  Montana  to  examine  the  conditions  and  to  experi- 
ment with  bisulj)hide  of  carbon  and  other  poisons  with  a  view  to 
fin<liTig  some  clu^ap  as  well  as  effective  remedy  against  this  pest. 
Similar  investigations  were  carried  on  in  Texas  by  Vernon  Bailey  and 
II.  C  ()l>erholser,  but  lack  of  funds  i)revented  field  experimentif  in 
poisoning  in  winter*  and  early  spring,  when  poisons  are  most  freely 
tak(»n.  The  i)res(Mit  status  of  the  subject  is  summarized  in  a  paper 
by  the  chief  of  th(»  Division  on  "The  prairie  dog  of  the  Great  Plains," 
in  the  Yearbook  of  the  Department  for  11)01. 

KCONOMK^    ORNITHOLOGY. 

The  work  of  tln^  economic  section  during  the  fiscal  year  ending  Jn^e 
30,  li)02,  as  in  pi-evious  years,  has  consisted  of  two  distinct  parts- 
laboratory  work  and  field  work.  Lalwratory  work  consists  in  the 
examination  of  stoma(*hs  and  crops  of  bii'ds  and  the  tabulation  of 
results.  PMeld  work  consists  in  observing  the  food  habits  of  birds  in 
the  field  to  learn  as  fully  as  ])ossible  upon  what  ceriain  species  feed, 
where  they  fc^ed,  and  wIk^u  they  feed,  and  also  what  foods  are  most 
abundant  and  most  easily  procured;  in  other  words,  to  observe eveij* 
circumstance  (?oiin(»<*ted  with  the  food  habits,  so  as  to  ascertain  if 
possible  wheth(»r  appar(»ntly  favonnl  food  is  eaten  through  preferenj?^ 
or  nc^cessity.  During  the  y(»ar  there  have  been  received  from  mi^ 
cellaneous  <*ollectors  3,1172  stomachs  of  birds.  In  addition  to  these, 
Prof.  S.  A.  Forbes,  of  Champaign,  111.,  has  presented  to  theBiol(^«*^ 


Shrikes 43 

Wrens  . , 44 

Titmice  27 

Thrushes 97 

Miscellaneons- 55 
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lnrvey  his  collection  of  a  little  more  than  5,000  stomachs.  Thus, 
kbout  9,000  stomachs  have  been  added  to  those  now  in  stock,  making 
he  tot^l  number  on  hand  a  little  more  than  45,000. 

During  the  year  there  have  been  examined  2,234  stomachs,  distrib- 
ited  among  various  groups  as  follows: 

Docks 31  I  FringillidaB 546 

9Voodcock 30 

ShUUnsD 966 

Woodi^eckers _ 41 

Flycatchers 155 

Jays -  - 144 

Somed  larks 21 

[ctericte --- --  44  Total 2,284 

A  bulletin  on  the  food  of  the  sparrows,  by  Sylvester  Dwight  Judd, 
has  been  published.  Its  preparation  occupied  three  years,  and  in- 
volved the  examination  and  tabulation  of  more  than  4,000  stomachs, 
besides  a  large  amount  of  field  work.  It  is  believed  that  the  results 
are  of  interest  and  value  to  farmers  throughout  the  land.  For  sev- 
eral years  Dr.  Judd  has  also  been  studying  the  birds  on  a  Maryland 
farm,  which  he  has  visited  for  this  purpose  at  frequent  intervals  and 
at  all  seasons.  The  farm  selected  is  one  yielding  a  diversity  of  crops, 
and  is  believed  to  be  as  nearly  typical  as  could  be  found  within  con- 
venient distance  from  Washington.  In  pursuance  of  this  work,  Dr. 
Judd  has  carefully  studied  the  food  of  every  species  of  bird  on  the 
place,  as  well  as  could  be  determined  by  field  observation,  and  at  the 
same  time  has  noted  the  quantity  and  character  of  the  visible  supply 
of  bird  food.  He  has  observed  the  birds  not  only  at  all  seasons  of  the 
^ear,  but  at  all  hours  of  the  day  and  in  all  conditions  of  weather  and 
temperature,  and  has  also  taken  specimens  at  various  times  in  order 
»  examine  the  contents  of  their  stomachs.  The  object  in  view  has 
jeen  to  find  out  the  relations  and  interactions  of  birds  and  insects 
ipon  farm  crops;  to  ascertain  if  any  direct  checks  upon  the  ravages 
insects  through  the  actions  of  birds  are  noticeable,  and  to  judge 
.  nearly  as  may  be  what  damage  is  done  to  crops  by  birds  them- 
ives,  and  to  what  extent  this  damage  is  offset  by  useful  services 
^ndered. 

For  many  years  the  fruit  growers  of  California  have  been  com- 
[)laining  of  the  destruction  of  fruit  by  birds.  In  order  to  gain  definite 
knowledge  upon  this  subject.  Prof.  F.  E.  L.  Beal  visited  California  in 
May,  1901,  and  remained  there  nearly  four  months  studying  the  con- 
litions  that  prevail  in  the  great  fruit-growing  sections.  During  this 
time  he  visited  some  of  the  principal  fruit-raising  centers  and  studied 
the  habits  of  birds  in  the  orchards  when  the  fruit  crop  was  at  its  best. 
Incidentally,  he  traveled  nearly  3,000  miles  within  the  limits  of  the 
State,  and  interviewed  many  of  the  principal  fruit  growers,  who  cour- 
teously extended  every  facility  for  his  investigations.  He  collected 
more  than  a  thousand  stomachs  of  birds,  mostly  taken  in  orchards 
when  the  fruit  was  ripe,  and  also  such  of  the  common  insects,  seeds, 
and  wild  fruits  as  were  deemed  likely  to  serve  as  food  for  birds.  Since 
his  return  the  stomachs  have  been  examined,  together  with  others 
previously  received  from  collectors  in  California. 

In  view  of  the  great  interest  now  taken  in  game  protection,  a  study 
of  the  food  habits  of  game  birds  is  of  pressing  need.  It  is  desirable 
to  ascertain  the  true  economic  position  of  the  different  members  of 
this  group  in  order  to  determine  to  what  extent  their  preservation  is 
demanded  by  reasons  other  than  those  founded  upon  their  value  as 
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food  or  the  desire  U)  kill  them  for  sport.  Accordingly,  diirinjL'  the 
past  year,  Dr.  Judd  has  been  pursuing  such  investigation.  He  has 
now  in  view  a  bulletin  on  the  food  of  the  Gallince,  and  will  include 
with  these  the  woodcock  as  a  bird  of  special  interest  from  the  fact 
that  owing  to  the  high  esteem  in  which  it  is  held  as  an  article  of  food, 
and  the  lack  of  adequate  laws  for  its  protection,  it  is  fast  vanisluDg 
from  the  earth.  This  work  is  well  advanced  and  may  be  expected  at 
an  early  date.  Bulletins  on  the  food  of  waterfowl  and  shore  birds  are 
in  contemplation,  and  some  work  has  already  been  done  in  these 
groups. 

PROTECTION   OP  BIRDS  AND   GAUB. 

During  the  year  work  under  the  Lacey  Act  has  been  continued 
along  three  main  lines — (1)  publication  of  information  on  game  protec- 
tion; (2)  improvement  of  the  inspection  service  connected  with  impor 
tation  of  foreign  birds  and  animals;  and  (3)  cooperative  work  in 
restricting  interstate  shipment  of  game  contrary  to  ktw. 

PUBLICATIONS. 

Tlio  compilations  and  synopses  of  game  laws  issued  from  time  to 
time  have  been  distributed  widely,  and  are  in  constant  demand. 
With  a  view  to  making  the  ever-changing  provisions  of  the  State  laws 
better  known,  a  digest  of  the  game  laws  for  1901  and  two  posters 
showing  close  seasons  in  the  United  States  and  Canada  were  distrib- 
uted in  September,  about  the  beginning  of  the  hunting  season.  A 
revised  edition  of  the  laws  protecting  nongamc  birds  was  published 
later.  Circulars  were  also  issued  containing  the  game  laws  of  the 
District  of  Columbia,  regulations  for  importation  of  reptiles  into 
Hawaii,  and  for  the  introduction  of  the  eggs  of  game  birds  into  the 
United  Stales.  The  annual  directory  of  State  officials  and  organiza- 
tions concerned  with  game  protection  was  prepared  for  the  Yearbook 
of  the  Department  and  afterwards  issued  separately.  Finall}',  a  pop- 
ular account  of  the  woodcock  and  wood  duck,  by  Dr.  A.  K.  Fisher, 
the  first  of  a  series  of  sp<^cial  papers  on  game  birds,  was  also  published 
in  the  Yearbook. 

IMI»OUTATION   OF  FOREIGN  SPECIES. 

During  the  year  2S7  permits  were  issued  for  the  entry  of  about  200 
mammals  and  50,0(K)  birds,  an  increase  of  101  permits  and  43,000 
birds,  and  a  decrease  of  150  mammals,  compared  with  the  transactions 
in  1001.  The  figun^s  are,  however,  subject  to  revision,  as  the  num- 
ber of  birds  actually  imported  is  often  less  than  that  called  for  in  th© 
I)erniit.  There  has  Ix^en  a  decided  increase  in  the  number  of  birds 
entered  at  New  York,  while  the  number  imported  at  San  Francisco 
has  decreased,  pai*t.icularly  in  the  case  of  Australian  species.  This 
decrease  is  attribute<l  to  the  long-continued  drought  in  Australia  wd 
the  consequent  difficulty  in  securing  birds  there.  Among  the  most 
noteworthy  inaiinnals  imported  may  be  mentioned  a  musk  ox  captured 
near  the  mouth  of  the  Mackenzie  River  and  entered  at  San  Francisco. 
This  si>ecimen,  the  first  musk  ox  in  captivity  in  the  United  States,  w 
now  ill  the  colh^ction  of  the  New  York  Zoological  Society.  A  number 
of  North  African  ostriches,  the  fii*st  of  this  species  of  ostriches  to  be 
)rouglit  in  for  [>ropagation,  weri^  imp<n*ted  for  the  ostrich  fannst 
I*asadena,  Calif. 

'niDortations  may  hi'  divided  into  two  general  groups — gamebirfs 
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iX>orted  for  propagation  in  captivity,  and  birds  brought  in  to  sup- 
y  the  trade  in  cage  birds.  Of  these  two  classes,  the  latter  greatly 
Loeeds  the  former  in  numbers.  The  consignments  of  cage  birds  are 
"1     1  of  considerable  size,  and  to  prevent  any  injurious  species  from 

ering  unnoticed  amid  a  large  number  of  harmless  ones,  arrange- 
its  were  made  through  the  Secretary  of  the  Treasury,  in  July, 
lul,  whereby  all  big  consignments  of  cage  birds  arriving  at  New 
ork,  the  main  port  of  entry  for  birds,  were  subjected  to  examination 
y  the  inspectors  of  this  Department.  Approximately,  200,000 birds, 
icluding  about  180,000  canaries,  were  entered  at  New  York,  most  of 
rhich  were  inspected.  The  new  duties  thus  created  necessitated  the 
ppointmentof  an  additional  inspector  at  New  York,  making  three  in 

I  now  on  duty  at  that  port. 

On  January  1,  1902,  the  inspection  service  was  extended  to  the  Ter- 
itory  of  Hawaii,  and  a  special  inspector  appointed  for  Honolulu. 
)wing  to  absence  of  cable  communication  with  the  islands  this  inspec- 
or  has  been  authorized  to  issue  permits  subject  to  general  instruc- 
ions  from  the  Department.  In  May,  at  the  earnest  request  of  the 
yham  r  of  Commerce  in  Honolulu  and  of  some  of  the  sugar  planters 
»f  Haip  i,  an  order  was  issued  requiring  permits  for  all  reptiles 
mno]    Hi  into  the  Territory  and  prohibiting  the  entry  of  poisonous 

xwelve  foreign  species  of  mammals  and  birds  are  now  known  to  be 
leclimated  in  Hawaii,  four  of  which — the  mongoose,  the  English  spar- 
ow,  the  mina,  and  the  Java  ricebird  (Munia  nisoria) — are  injurious. 
n  Porto  Rico  the  mongoose  is  acclimated  and  also  two  species  of 
Lfrican  weaver  birds,  whose  exact  economic  status  is  not  yet  known. 
L  few  specimens  of  the  mongoose  are  still  in  captivity  in  the  United 
es,  but  these  are,  as  a  rule,  in  public  zoological  gardens  where  their 
e-keeping  is  assured. 

I  \  far  as  known,  no  prohibited  species  have  been  brought  into  the 
Fnited  States  during  the  year.  Entry  has  been  refused  in  the  case 
f  one  mongoose  at  San  Francisco  and  two  fruit-eating  bats  and  one 
ohlmeise  at  New  York.  The  principal  importers  of  foreign  birds  and 
nimals  have  shown  no  disposition  to  attempt  the  importation  of  pro- 

bited  species  and  have  uniformly  complied  with  the  requirements 
I  the  law. 

By  an  act  of  Congress  approved  June  3, 1902,  the  prohibition  against 
he  entry  of  eggs  of  game  birds  which  has  existed  since  1894  has  been 
emoved,  and  these  eggs  can  now  be  imported,  under  regulations  of  this 
>epartment,  for  propagation.  The  regulations  necessary  to  carry 
rat  the  law  were  promptly  promulgated,  and  within  a  few  weeks  after 
he  bill  was  signed  the  first  imjwrtation  of  eggs  arrived  at  New  York. 

INTERSTATE  COMMERCE  IN  GAME. 

The  provisions  of  the  law  regarding  interstate  commerce  in  game 
ave  necessarily  been  carried  out  very  largely  through  cooperation 
rith  State  officers.  Special  mention  should  be  made  of  the  services 
Bndered  in  this  connection  by  the  State  game  commissioner  of  Illinois 
nd  the  State  game  wardens  of  Iowa,  Michigan,  and  West  Virginia. 
lirough  the  cordial  cooperation  of  the  Attorney-General,  the  cases 
9ferred  for  action  to  the  Department  of  Justice  have  been  taken  up 

promptly  as  possible  and  many  of  them  prosecuted  to  a  successful 
srmination.  During  the  year  39  cases,  involving  the  illegal  shipment 
C  about  5,000  birds,  were  reported  to  this  Department,  as  against  57 


214  DEPARTMENTAL   REP0BT8. 

eases,  involving  the  shipment  of  about  16,000  birds,  during  the  pre- 
ceding year.  This  decrease  in  numl)er  of  cases  does  not  necessarily 
imply  a  more  careful  observance  of  the  law,  for  it  is  probable  that 
only  a  comparatively  small  numl>er  of  violations  are  brought  to  the 
surface.  The  proportion  of  convictions,  however,  will  probably  be 
larger,  for  the  cases  of  this  year  have  been  supported  bj''  much  better 
evidence  than  those  of  1901,  and  their  prosecution  is  likely  to  prove 
much  more  effective.  Of  the  cases  arising  this  year,  only  two  have 
been  dropi^ed  for  lack  of  sufficient  evidence,  and  one  is  still  awaiting 
action ;  the  others  have  been  referred,  23  to  the  Department  of  Justice 
and  13  to  State  officers.  Four  of  the  State  cases  have  already  resulted 
in  conviction.  Since  the  passage  of  the  act  24  convictions  have 
already  been  secured  in  cases  passing  through  this  Department— U  in 
the  Federal  courts  and  10  in  the  State  courts;  and  30  or  more  cases 
are  still  pending  in  the  Federal  courts. 

BIRD   MIGRATION. 

Prof.  W.  W.  Cooke,  author  of  "Bird  migration  in  the  Mississippi 
Valley"  (Bulletin  No.  2  of  this  Division,  1S86),  has  been  temporarily 
employed  to  arrange  the  material  that  has  accumulated  since  the  pub- 
lication of  the  former  bulletin.  In  working  out  the  winter  ranges 
and  migration  routes  it  was  found  that  the  number  of  obser\'er8  in 
the  South  Atlantic  and  Gulf  States  was  insufficient  to  sux)ply  the 
needed  data.  Conse([uently,  a  large  amount  of  preliminaiy  work 
had  to  be  done,  and  at  the  very  beginning  an  attempt  to  increase  the 
number  of  observers  in  thesi*  sections  was  undertaken.  With  tiiis 
object  in  view  about  800  letters  were  written,  resulting  in  promises 
of  aid  and  cooperation  from  over  200  persons,  and  the  actual  receipt 
of  nearly  six  times  as  many  reports  as  came  from  these  sections  in 
1901.  A  bibliography  of  migration  has  been  undertaken,  and  is  now 
practically  comi)lete,  for  tiio  yeare  1845-1901,  so  far  as  regards  United 
States  species  that  occur  at  any  time  south  of  our  boundary. 

Tn  preparing  tiie  results  for  i^ublication  it  has  been  deemed  advisa- 
ble to  take  up  the  several  groups  separately,  and  the  large  family  of 
warblers  has  been  selected  as  the  fii'st  group  to  be  considered.  A  bul- 
letin is  now  nearly  ready  for  the  press  in  which  are  shown  the  winter 
and  summer  distribution  of  warblers,  the  routes  traveled  by  them  in 
passing  to  and  fro,  the  times  of  arrival  and  departure  at  diffen»nt 
points  included  in  their  journeys,  and  various  other  details  connected 
with  their  migrations.  Tlie  distribution  and  migration  of  72  other 
species,  which  with  the  warblei's  cover  the  remaining  species  of  land 
birds  east  of  the  Rocky  Mountains  that  regularly  migrate  to  points 
south  of  the  United  States,  hav(^  also  been  partially  determined; 
rei)orts  on  these  are  expecU^l  to  follow. 

PUBLICATIONS. 

Tlio  publications  issued  during  the  year  included  two  numbers  of 
North  American  P'auna  (Nos.  20  and  21),  two  bulletins  (15  and  16), 
two  articles  in  the  Yearbook  for  1901,  four  circulars  (34-37,  inclusive), 
tlie  report  of  the  Division  for  1901,  a  revised  edition  of  Bulletin  No. 
12,  and  six  reprints  of  former  i^ublications.  The  two  numbers  of 
North  American  Fauna  were  No.  20,  "Revision  of  the  skunks  of  the 
'ireinis  Chntrha,''  by  Arthur  H.  Howell,  and  No.  21  (a double  number) 
^^^^   '  Natural  histor}'^  of  tlie  Queen  Charlotte  Islands,  British  C'olam- 
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)ia"  and  the  "Natural  history  of  the  Cook  Inlet  Region,  Alaska," 
K)th  by  Wilfred  H.  Osgood.  Bulletin  No.  15,  "The  relation  of  spar- 
•ows  to  agriculture,"  by  Sylvester  D.  Judd,  embodies  the  results  of 
ong-continued  observation  and  study  of  the  native  sparrows,  the 
)rogre88  of  which  has  been  noted  in  previous  reports.  Bulletin  No. 
[6,  "Digest  of  game  laws  for  1901,"  by  T.  S.  Palmer  and  H.  W.  Olds, 
8  a  compilation  of  laws  relating  to  game  protection  similar  to  Bulletin 
^lo.  14  published  last  year,  but  somewhat  broader  in  scope  than  that 
publication.  The  Yearbook  articles  are  "  The  prairie  dog  of  the  Great 
Plains  region,"  by  C.  Hart  Merriam,  and  "Two  vanishing  game  birds  " 
(the  woodcock  and  the  wood  duck),  by  A.  K.  Fisher.  The  circulars 
were  as  follows:  No.  34,  "Laws  for  the  protection  of  birds  and  game 
in  the  District  of  Columbia;"  No.  35,  "Directory  of  State  officials  and 
drganizations  concerned  with  the  protection  of  birds  and  game,  1902;" 
No.  36,  "Importation  of  reptiles  into  Hawaii;"  No.  37,  "Regulations 
for  the  importation  of  eggs  of  game  birds  for  propagation."  Bulletin 
12,  a  revised  edition  of  which  was  published,  was  a  treatise  on  "Leg- 
islation for  the  protection  of  birds,"  by  T.  S.  Palmer.  Three  reprints 
were  required  of  Farmers'  Bulletin  No.  54,  "Some  common  birds  in 
their  relation  to  agriculture,"  by  F.  E.  L.  Beal,  making  a  total  of 
265,000  copies  issued  since  1896,  the  date  of  the  original  publication. 
One  reprint  was  necessary  of  each  of  the  following  publications:  Bul- 
letin 13,  "Bobolinks,  blackbiitis,  and  grackles,"  by  F.  E.  L.  Beal; 
Circular  29,  "Protection  and  importation  of  birds  under  act  of  Con- 
gress approved  May  25,  1900,"  and  Circular  32,  "Directions  for  the 
destruction  of  prairie  dogs"  (revised  edition). 

ROUTINE   WORK. 

Routine  work  has  increased  with  the  growth  of  the  Division,  and 
lemands  a  greater  proportion  of  attention  from  the  office  force  as  time 
[)rogresses.  It  consists  of  correspondence,  preparation  of  reports  and 
bulletins  for  publication,  identification  of  specimens,  care  of  coUec- 
:.ions,  arrangement  and  tabulation  of  field  reports,  sorting  and  filing 
)f  published  matter  valuable  for  reference,  attention  to  the  needs  of 
the  field  naturalists,  issue  of  permits  for  the  introduction  of  foreign 
mammals  and  birds,  and  cooperation  in  enforcing  the  various  pro- 
dsions  of  the  act  of  Congress  of  May  25, 1900. 

The  letters  received  during  the  year  numbered  about  5,300.  Many 
»f  these  were  accompanied  by  schedules  or  reports,  and  others  con- 
tained notes  of  interest  and  value.  During  the  same  period  3,200 
letters  were  written  and  700  blank  migration  and  other  schedules 
were  distributed  to  observers. 

The  large  collection  of  photographic  negatives  made  by  members  of 
'he  Biological  Survey  while  in  the  field  now  numbers  about  4,500,  and 
8  of  constantly  increasing  value  for  purposes  of  study  and  illustration. 

0X7TLINE  OF  WORK  FOB  THE  TEAR  1903. 

FIELD  WORK. 

Field  work  for  the  current  year  in  California  will  include  a  con- 
inuation  of  the  biological  survey  of  the  Sierra  Nevada,  particularly 
»f  the  western  slopes  and  foothills,  and  a  biological  reconnoissance  of 
he  Santa  Lucia  Mountains  and  other  coast  ranges  of  the  middle 
vestem    part  of  the  State.     In  Texas,   work  will  be  continued  in 
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various  places,  (foiinoctinj^  and  completing  work  of  previous  years. 
Western  Arizona  also  will  be  visit<?sd  for  the  purpose  of  collecting 
material  to  complete  former  field  work,  and  the  exploitations  in  Alaska, 
which  were  unavoidably  interrupted  last  season,  will  be  continued  in 
the  interior  west  of  ( -ook  Inlet  and  at  the  base  of  the  Alaska  Penin- 
sula. If  practicable,  an  extended  reconnoissance  along  the  lower 
Mackenzie  River  from  Great  Bear  Lake  to  the  Arctic  will  be  under- 
taken in  the  spring  for  the  x>urposeof  determiningthe  northern  range 
and  distribution  of  various  boreal  animals  and  plants,  and  to  sup- 
plement the  work  ali'eady  done  in  the  Hudson  Bay  and  Great  Slave 
Lake  regions.  A  report  entitled  "A  biological  investigation  of  the 
Hudson  Bay  region"  has  gone  to  press,  and  will  apiiear  as  North 
American  Fauna  No.  22. 

ECONOMIC   ORNITHOLOGY. 

Another  visit  to  California  to  study  the  food  habits  of  birds  is  in 
contemplation  for  the  coming  year.  Observations  covering  another 
fruit  season,  and  also  the  late  winter  and  spring  months,  when  birds 
are  reported  to  feed  ui)()u  buds  and  blossoms,  are  necessary  to  com- 
.plet^  those  so  well  lji»gun  last  year.  No  one  season  accurately  repre- 
sents the  average  conditions  of  climate,  crops,  insect  enemies,  and 
other  contingencies  which  affect  the  general  i*esult  in  such  an  investi- 
gation, and  no  matter  how  closely  the  conditions  may  have  beeo 
studied,  the  results  of  a  single  season's  work  would  be  too  narrow  a 
basis  upon  which  to  ground  final  conclusions.  In  some  parts  of  this 
State  the  l)ee-keeping  industry  is  of  considerable  financial  importance. 
The  Iwe  keepers,  like  the  fruitgrowers,  have  accused  certain  birdsof 
doing  harm  to  their  business;  in  this  case,  however,  by  eating  the 
sto<^k  its(^lf — the  bees.  It  is  desirable  that  systematic  observations  be 
made  on  tlie  ground  by  a  competent  observer,  and  stomachs  collected, 
as  was  donc!  in  the  case  of  the  birds  frequenting  the  fruit  orchards. 
It  is  design (^d  to  embod}'  the  results  of  these  investigations,  when 
finished,  in  a  bulletin  on  the  economic  relations  of  the  birdsof  t4e 
Pacific  coast. 

For  several  years  work  has  been  in  progress  on  the  food  habits  of 
several  other  groui)s  of  bii*ds,  notably  the  flycatchers,  thrushes,  shal- 
lows, and  titmice.  As  fast  as  stomachs  of  species  belonging  to  any 
of  these  groups  have  been  rec(»ived,  they  have  been  examined  and  the 
results  tabulated.  When  their  number  is  sufficient  to  form  a  basis 
for  safe  conclusions,  reports  on  the  food  will  he  published.  Work  on 
the  (lycat<*hers  and  thrushes  is  in  an  advanced  stage  of  progress,  and 
its  completion  may  Ik*  looked  for  at  an  early  date.  Investigations  of 
the  food  of  several  other  groups  are  also  being  steadily  carried  tor- 
ward,  and  will  form  the  subjects  of  lat-er  publications.  A  new  and 
revised  edition  of  the  woodpecker  bulletin  is  in  contemplation,  as, 
since  the  publication  of  that  work  the  number  of  additional  stomachs 
rec<Mved  and  examined  is  as  large  as  the  number  forming  the  basis  of 
the  bulletin.  A  rei>ort  of  the  investigation  of  birds  on  a  Maryland 
farm  is  now  in  press,  and  will  soon  ai)pear  jis  Bulletin  No.  17. 

(;ame  protection  and  importation. 

Plans  for  the  year  19U3  contemplate  a  broader  and  more  effective 
enforcement  of  the  provisions  of  the  Lacey  Act.  The  methods  by 
which  the  various  States  secure  protection  for  their  birds  and  game 
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LI  be  investigated,  and  a  summary  of  the  game  laws  will  be  widely 
istribnted,  to  further  prevent  illegal  shipments  of  game.  Methods 
f  shipping,  and,  if  practicable,  storage  of  game  will  be  more  fully 
ivestigatc^.  Cold  storage  is  one  of  the  most  important  matters 
onnected  with  game  protection,  for  if  the  storage  of  some  spe- 
continnes  unchecked  it  will  neutralize  the  efforts  for  their 
iioiection.  Inspection  at  the  principal  ports  of  entry  now  main- 
ftined  by  fees  should  be  placed  on  a  permanent  basis,  but  this  will 
equire  a  special  appropriation.  By  strict  economy  the  present 
nspection  could  be  maintained  at  three  of  the  most  importatit  ports 
>f  entry  for  $1,000  per  annum,  a  very  small  outlay  in  view  of  the 
)roteetion  afforded  to  the  entire  country  by  such  service.  More 
effective  supervision  will  be  made  of  the  importation  of  foreign  birds, 
)articularly  those  brought  in  with  passengers'  baggage.  Of  the 
;housands  of  cage  birds  annually  imported,  some  do  not  breed  in 
captivity; 'others  breed  in  captivity,  but  not  at  large;  while  others, 
f  liberated  under  favorable  conditions,  may  become  acclimated  and 
ncrease.  The  first  two  groups  may  be  imported  with  impunity, 
he  third  only  under  careful  restrictions.  To  determine  more  fully 
nrhich  species  belong  to  the  third  group  is  the  object  of  investigation 
lobe  begun  at  an  early  date.  Upland  game  birds  and  certain  kinds 
)f  big  game  may  be  increased  directly  by  propagation  or  by  restocking 
lepleted  covers.  Without  duplicating  the  work  already  done  by 
}rivate  individuals  and  State  commissions,  several  lines  of  experiment 
n  this  connection  may  be  advantageously  taken  up  under  Federal 
auspices.  During  the  past  year  the  Department  has  received  the 
>ffer  of  a  small  l^nd  of  elk  in  the  San  Joaquin  Valley,  California, 
lelieved  to  be  a  different  species  from  the  elk  of  the  north  Pacific 
KMtst.  They  are  the  sole  survivors  of  thousands  which  formerly 
nbabited  the  San  Joaquin  Valley,  and  provision  should  be  promptly 
kde  for  their  preservation.  Their  acceptance  has  been  prevented 
ji  far  by  lack  of  funds  for  securing  a  proper  range  and  transport- 
ng  ihem  to  it.  The  game  law  recently  enacted  for  Alaska  imposes 
certain  duties  on  the  Secretary  of  Agriculture.  If  it  is  to  he  carried 
)ut  under  the  sui)ervision  of  this  Department,  provision  should  be 

wie  for  the  employment  of  several  wardens  and  also  of  an  inspector 
Se    tie,  Wash.,  during  the  open  season  to  enforce  the  provisions 
shipment  of  game. 

MIGRATION   OF   BIRDS. 

During  the  current  year  the  bulletin  on  the  migration  of  North 
American  warblers,  prepared  by  Prof.  W.  W.  Cooke,  will  be  published 
EUid  Professor  Cooke  will  continue  the  preparation  of  reports  on  the 
remaining  species  of  land  birds  inhabiting  the  region  east  of  the  Rocky 
Mountains.  An  attempt  will  be  made  to  work  out  the  evolution  of 
migration  routes  in  order  to  account  for  the  distribution  of  North 
and  South  American  species  of  certain  families.  Such  parts  of  the 
records  of  migration  for  1902  as  relate  to  the  species  now  being 
studied  will  be  compared  with  those  of  previous  years  in  order  to  add 
the  new  material  they  may  contain. 

With  a  view  to  the  acquisition  of  information  that  will  pave  the 
way  for  better  protection  to  our  shore  birds,  preliminary'  work  will  be 
begun  to  determine  the  routes  of  migration  and  winter  ranges  of  the 
various  species.  Shore  birds,  as  a  class,  are  noted  for  the  great  length 
of  their  migrations  and  for  wide  dispersal  over  their  southern  ranges. 
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RECOMMENDATIONS. 


In  submitting  estimates  for  the  fiscal  year  1904  the  following  recom- 
mendations are  respeet fully  made:  (1)  An  increase  in  the  salary  roll 
of  $3,400  to  i)rovide  for  tlie  employment  of  two  additional  assistants 
(one  to  be  a  stenographer),  at  $1,000  each,  and  the  transfer  of  one 
field  naturalist  at  $1,400,  now  paid  from  the  fund  for  biolog:ieal 
investigations.  (2)  An  increase  in  the  appropriation  for  biological 
investigations  of  $10,000— $3,000  to  extend  field  work  in  California 
and  Texiis,  $5,000  to  assist  in  carrying  out  the  provisions  of  the  Lacey 
Act,  $1,000  for  the  preparaticm  and  elaboration  of  material  for  publi- 
cation, and  $1,000  for  the  collation  of  data  and  mapping  the  distribu- 
tion of  mammals  and  birds. 


r  OP    THE  CmSF  OF  THE  DIVI8I0H  OE  ACCOUNTS  AND 

DisBimsEKEirrs. 


U.  S.  Department  of  Agriculture, 
Division  of  Accounts  and  Disbursements, 

Washington^  D.  C,  August  i,  190^.    * 

Sir:  I  have  the  honor  to  submit  herewith  a  report  of  the  work  of 
e  Division  of  Accounts  and  Disbursements  for  the  fiscal  year  ended 
me  30,  1902. 

P.  L.  Evans,  Chief. 
Hon.  Jambs  Wilson,  Secretary. 


WOBK  OF  THE  YEAB. 

APPROPRIATIONS,  EXPENDITURES,  ETC. 

Congress  appropriated  for  the  United  States  Department  of  Agri- 
ilture  for  the  fiscal  year  ended  June  30,  1902,  the  sum  of  $4,637,420, 
hich  included  $720,000  divided  equally  among  the  48  agricultural 
Kperiment  stations  in  the  several  States,  and  a  deficiency  appropria- 
on  of  $55,000. 

Supplemental  accounts  for  the  years  1900  and  1901  were  paid  during 
tie  year  amounting  to  $257,215.02. 

The  total  unexpended  balances  of  the  appropriations  for  the  year 
900,  amounting  to  $58,418.58,  were  covered  into  the  Treasury  on 
une  30,  1902. 

During  the  year  24,747  accounts  were  received,  audited,  and  paid, 

,  follows:  Divisional,  9,588,  amounting  to  $1,537,212.19;  Bureau  of 
knimal  Industry,  4,934,  amounting  to  $995,299.45;  Weather  Bureau, 
0,225,  amounting  to  $1,129,871.96— a  total  of  $3,662,383.60,  which, 
ncluding    the    supplemental    accounts,    makes    a    grand    total    of 

,807,593.22.  In  payment  of  these  accounts  35,620  checks  were 
irawu  on  the  Treasury  at  Washington  and  subtreasuries  at  New  York 
Chicago.  Thirteen  checks  were  lost,  mainly  in  transit  through 
me  mails. 

REQUISITIONS,  LETTERS,  REQUESTS,  CONTRACTS,  AND  LEASES. 

To  meet  the  regular  expenditures  of  the  Department,  137  requisi- 
tions were  drawn  on  the  Treasury  against  the  various  appropriations, 
aggregating  $3,944,339.84. 

The  number  of  requisitions  for  supplies  was  10,178. 

The  number  of  letters  of  authority  for  travel  was  2,012. 

The  number  of  letters  written  and  received  in  the  regular  transac- 
ion  of  business  was  42,898. 

The  number  of  requests  issued  for  passenger  transportation  was 

,256. 
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Tfao  number  of  requests  OQ  tho  Quarterinaster-GeneFsl  fortniur 
portatioD  of  Government  property  wan  2,213. 

The  number  of  leases  and  agreements  exeoutetl  and  in  effect  va» 
138. 

The  number  of  oontracte  for  supplies,  etc.,  was  220. 

PUBLIC  MONBY8  RECEIVED  FROM   VARIOUS  SOnECES. 

There  were  received  from  all  sources  and  deposited  in  theTreasDry 
to  the  credit  of  the  proper  funds  the  following  sums: 

Sales  of  condemned  property $l,m.n 

Sales  of  card  index HS.M 

Sales  of  publications.  Weather  Bnrean _ _      SU.IT 

Seacoast  telegraph  line  receipts.  Weather  Bnrean S.SSt.l' 

Sales  of  American  products  m  Europe tSLlt 

Total i,mM 

APPROPRIATIONS,  DI3BDRSBMENTS,  AHD  UNBXPBIIDBD  BALAHOtB. 

The  following  table  shows  the  appropriations,  disbursements,  and 
uiiexpeiidetl  balances  for  the  year  ended  June  30,  1902: 

ApitropriatioiiH,  dtsbiirnementii,  and  amount  awstpended  for  th€  ftttal  fear  ISO!. 
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VeKutaMu  pntholoKli'Bl  InvMtlgatluDB 

BioloBlcal  lnT«itig«tioiw 

PonioloKi™!  invcoHniilioiiH 

Lalxiralory _.. 

Turmtry  InTaMtlKtttlonB 

SiwritaentaX  Kardenaand  Brounds  - 
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COUNTS  FOR  THE  FISCAL  TEAR   1900  FINALLY  CLOSED. 

KK>antfi  for  the  year  ended  June  30,  1900,  were  finally  closed 
30,  1902,  and  the  balances  under  the  various  appropriations 
ued  into  the  Treasury  on  that  date  and  carried  to  the  surplus 
follows: 

Amount  of  unexpended  balances  turned  into  the  TVecuury. 


Object. 


Loots  and  clerks , 

cases,  and  repairs 

expenses 

jrantine  statioDs , 

tgricnltnral  statistics 

ivestigaticms  and  exjieriments 

ical  inveetiKations 

lathologicai  investigations 

nvestigations 

il  investigations 

▼estigations 

tal  gardens  and  groands 

gat»>ns 

lorage  plant  investigations , 

Investigations 

d  experiment  stations  (|f7fS&,000)  a 

nvesugations , 

Itnqnmes 

IS 

nd  distribntian  of  valuable  seeds 

Dg  production  of  domestic  sugar 

)  mvestigations 

d  expenses,  Bnreau  of  Animal  Industry 

WEATHER  BUREAU. 

I,  and  rf^iairs 

expenses 

penses,  SBlaries $382,195 

penses,  misc^laneous 885,967 

ical  observation  stations 

,  Weather  Bureau 

i  total 


amount,  $720,000  was  paid  directly  to  the  experiment  stations  from  the  Treasury 

It. 

HLY   CHECK   STATEMENTS,  SETTLEMENT  OF  ACCOUNTS,  ETC. 


Appropria- 
tions, 1000. 

Amount  dis- 
bursed. 

Amount 

unex- 
pended. 

$336,340.00 

$330,666.24 

$5,678.76 

10,000.00 

9,771.27 

228.78 

5,000.00 

4.291.17 

706.83 

1,500.00 

1,480.01 

9.9B 

2,000.00 

2,000.00 

£5,000.00 

23,760.38 

1,280.62 

12,000.00 

11,477.W 

522.13 

110,000.00 

107,668.62 

2,846.88 

80,000.00 

19,689.61 

810.49 

90,000.00 

19,920.64 

79.36 

86,000.00 

25,854.44 

145.66 

17,500.00 

17.344.00 

156.00 

9,500.00 

9,009.61 

400.39 

17,700.00 

17,182.80 

617.20 

40,000.00 

89,991.49 

8.51 

28,000.00 

27,580.66 

410.34 

20,000.00 

19,717.08 

282.98 

12,000.00 

U,  586. 84 

483.16 

85,000.00 

83,732.57 

1,267.43 

45,000.00 

48,702.20 

1,297.80 

15,000.00 

14,960.86 

4».U 

8,000.00 

7,854.85 

145.65 

80,000.00 

79,616.76 

483.24 

130,000.00 

128,866.18 

1,633.87 

7,000.00 

6,717.82 

282.18 

1,000.00 

900.88 

.67 

950,000.00 

918,449.06 

81,660.97 

1,983,540.00 

1,983,864.62 

60,175.88 

153,320.00 

152,835.99 

484.01 

8,000.00 

7.635.84 

864.66 

8,000.00 

7,635.70 

864.30 

}    788,162.00 

1    881,960.16 
\    381,446.11 

214.84 
4,520.89 

60,000.00 

57.754.71 

2,245.29 

25,000.00 

24,960.79 

49.21 

1,022,482.00 

1,014,288.80 

8,24a  20 

8,006,022.00 

I: 


I; 


lonthly  check  statements  from  the  Treasury  and  subtreasuries 
p^ived  and  found  to  agree  with  the  books  of  this  office.  All 
s  were  forwarded  quarterly  to  the  Treasury,  passed  upon  bj' 
»unting  officers,  and  certified  as  correct.  The  annual  report 
pess  of  all  expenditures  of  the  Department  for  the  year  1901 
^ared  in  this  office  and  submitted  through  the  Speaker  of  the 
if  Representatives.    • 

mount  expended  for  telegraphing  and  telephoning  by  the 
•  Bureau,  including  the  West  Indian  cable  service,  was 
.27. 


I 


V 


222  DEPARTMENTAL   REPORTS. 

WEATHER  BUREAU  BUILDINGS. 

Buildings  were  erected  during  the  past  fiscal  year  by  the  Weather 
Bureau,  under  specific  provision  of  law,  at  the  following-described 
places,  and  at  the  cost  set  opposite  to  each : 

Atlantic  City,  N.  J $8,000.00 

Hatteras,  N.  C  _.. - 5,000.00 

Tatoosh  Island,  Washington 4,MO.00 

Point  Reyes,  Cal S.OeO.W 

North  Head,  Wash 8,»».68 

Port  Crescent,  Wash 1,000.00 

Buildings  at  the  following  stations  were  repaired  and  remodeled: 

Bismarck,  N.  Dak $7,064.14 

Cape  Henry,  Virginia _ 5, 112.45 

Jupiter,  Fla 8,898.85 

Kittyhawk,  N.  C 135.00 

ANNUAL    SUPPLIES. 

Bids  for  annual  supplies  were  solicited  in  May  of  last  year  in  the 
usual  manner.  All  bids  received  in  response  to  advertisement  were 
passed  upon  by  the  board  of  awards,  and  contracts  were  made  cover- 
ing nearly  all  the  lines  of  supplies  needed  by  the  Department  during 
the  ensuing  fiscal  year  at  the  best  prices  that  could  1^  obtained. 

CONTRACT  FOR  SEEDS. 

A  contract  for  seeds  for  Congressional  distribution  was  made  for 
1002  with  the  Henry  Philipps  Seed  and  Implement  Company,  of 
Toledo,  Ohio,  for  $180,011.80.  The  balance  of  the  appropriation  of 
$270,000  was  expended  in  the  purchase  of  seeds  in  the  open  market 

ESTIMATES  OF  APPROPRIATIONS. 

The  estimates  of  appropriations  for  the  year  ending  June  30, 1903, 
were  prepared  in  this  office  according  to  the  usual  practice,  and  were 
submitted  to  Congress  through  the  Secretary  of  the  Treasury,  accom- 
panied by  an  explanation  of  all  changes  from  the  appropriations  of  the 
preceding  year.  The  estimates  amounted  to  $4,789,540,  or  $872,120 
more  tlian  the  appropriations  for  1902,  and  $285,680  more  than  the 
amount  finally  appropriated  for  1903. 

IMMEDIATELY  AVAILABLE  APPROPRIATIONS. 

The  only  api)r()priations  for  1903  containing  immediately  available 
provisions  are  as  follows: 

Vegetable  pathological  investigations ^*XS 

Entomological  investigations  - 8»jw 

Biological  investigations 8,000 

APPROPRIATIONS  AND  ESTIMATES  FOR  1903. 

The  appropriations  and  estimates  for  the  Department  for  1903  are 
shown  in  the  table  on  the  next  page. 


DIVISION   OF   ACCOUNTS   AND   DISBURSEMENTS. 


223 


Appropriations  and  estimates  for  1003, 


Object. 


officers  and  clerks 


nt  expenses 

e  i>atnoloeical  investigations 

k»u  inveetlfifations 

1  in'vestigations  and  experiments  . . 

d  forage  plant  investigations 

ental  gardens  and  grounds 

a  experimental  farm 

ktin^  production  of  domestic  sugar  . 

[ire  investigations 

i  and  distribution  of  valuable  seeds, 
investigations 


Amount 
appropri- 
ated for 
19U6. 


sti^tions 

ofin4*al  investigations i 

uin  vestiga  t  ions 


ions 

ig  agricultural  statistics 

nral  experiment  stations  (f796,fl00)n. 

n  investigations 

»n  investigations 

Dad  inquiries 

markei  investigations 

•stigations 

8,  Bureau  of  Animal  Industry 


$486,500 

8,000 

37,000 

110,000 
80,000 
56,000 
90,000 
%,000 
15,000 
6,000 
10,000 

270,000 

254.000 
60,500 

190,000 
45,500 
28,000 

200,000 
04,200 
76,000 
20,000 
65,000 
30,000 
6,500 
10,000 
1,160,000 


Amount 

estimated 

for  1908. 


1487,770 

11,000 

37,000 

118,000 

30,000 

65,000 

45,000 

86,000 

25,000 

5,000 

10,000 

S70,000 

200,180 

49.500 

173,000 

80,500 

80,000 

215,000 

106,000 

106,000 

80,000 

75,000 

40,000 

6,500 

10,000 

1,300,000 


tal I    3,240,200  I      3,571,450 


WBATHKK  BUREAU. 


hts,  and  repairs 

Bnt  expenses 

expenses 

logical  observation  stations. 


nd  land  lines 

'aming  stations,  Gleuhaven  and  South  Manitou  Island,  Mich. 


165,260 

10,000 

8,000 

915,500 
60,ai0 
50,000 
40,000 
15,000 


172,590 

12.000 

8,000 

915,500 
60,000 
50,000 


tal,  Weather  Bureau 1,263.760 


and  total 4.50:^960 


1,218,090 


4,789,540 


'^«i  amount  $720,000  is  iiaid  directly  to  the  experiment  stations  from  the  Treasury 
nt. 

APPROPRIATIONS   FOR    1902   AND    1903. 

appropriations  for  1002  and  1003  are  shown  in  the  following 
and  it  will  be  seen  that  there  is  an  increase  in  favor  of  the  latter 
f  $641,540: 

Appropriations  for  the  years  I'.KU  and  1003, 


Object. 


officers  and  clerks. 


nt  expenses 

e  patnolos^ical  investigations 

ical  investi^tions 

I  investigations  and  ex))erimentH. . . 

i  forage  plant  investigations 

ental  gardens  and  grounds 

n  experimental  farm 

.ting  production  of  domestic  sugar. 

ire  investigations 

t  and  distribution  of  valuable  wmhIh 
investigations 


(tiga 


tions 


Amount 

Amount 

appropri- 
ated for 

appropri- 
ated for 

1902. 

191 K). 

$373,820 

$465,500 

7,000 

8.000 

37,a)0 

37,000 

60,000 

106,  an) 

20,000 

30,000 

45,000 

55,000 

20.000 

30.  (NK) 

20,000 

25,000 

io,a)o 

15,(J00 

5,0f)0 

5,000 

7,00l> 

lO.ttM) 

270,000 

270,000 

146, 2H0 

254,000 

24,rK)0 

00.5a) 

91,0(K) 

130,000 
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AppropriationH  for  the  years  1902  and  1003 — Continiied. 


Object. 


Amonnt 
Appropri- 
ated for 

i9oe. 


Amntint 
appropri- 
ated for 
IHB. 


Plans  for  building.  Department  of  Agrriculturo. 

Entomologiealinve8ti|?atioD8 

Biolofficalinvestigations 

PnblMRtions 

CollecUnf?  affricnltural  statistic-H 

Agricnltoral  experiment  Btationn  ($7P6,U(iU) " — 

Nutrition  investigations 

Irrigation  investigations 

PuDlic-road  inquiries 

Foreign  market  investigationfl 

Bilk  investigations 

guarantine  stations 
ziwnses,  Bureau  of  Animal  Industry 


16,000 
»,600 
2O.O0O 
178.000 
105,000 
09.000 

»,oon 

60,000 

»,aoo 

15,000 


Total 


WEATHER    BUREAU. 


Salaries 

Fuel,  lights,  and  repairs 

Conting(Bntexpenso.s 

General  expenses 

Meteorological  olworvation  stations 

Buildings 

Cables  and  land  lines 

Storm-warning  stations,  Glenhaven  and  South  Manitou  Island,  Biich. 


Total,  Weather  Bureau 
Grand  total 


25,000 
1,060,000 


8,714,100 


150,880 
9,000 

8,noo 

865,2S00 
60,000 
46,000 


1,148,880 


8,888.4» 


8S.ono 
auam 

9I.») 
7B,Qnn 

fl&.OUO 

can 

10.000 


\,\mm 


8.8in.8n 


ias,» 
io.uao 

mm 

60.000 
80.000 
40,000 
15.000 


l.flB,W 


4.S0I.M) 


»  Tho  total  appropriations  under  this  head  are  $789,000  and  1796,000  for  the  years  giTULmvect- 
ively,  but  STSO.diX)  of  each  appropriation  is  paid  directly  to  the  experiment  stalaoos  from  the 
Treasury  Department.  The  sums  included  in  the  figure  columns  represent  only  tlw  amooDt 
available  for  departmental  expenditures. 

INCREASE  IN  THE   APPROPRIATIONS  IN  SIX  TEARS. 

During  the  present  administration  of  the  Department,  fiscal  yean 
1898-1003,  tlie  appropriations,  exclusive  of  the  agricultural  experi- 
ment stations,  have  expanded  from  $2,467,902  to  (4,^3,960,  an  increase 
of  12,030,058. 

INCREASE  IN  STATUTORY  SALARY  ROLLS. 

The  statutory  rolls  of  the  Department  increased  from  $533,640  in 
1902  to  $030,760  in  1903.  This  increase  is  not  an  actual  increase 
either  of  salary  or  clerical  force,  but  is  due  to  the  transfer  to  the 
statutory  rolls  of  clerks  who  have  heretofore  been  paid  from  the 
lump  sum  rolls,  and  were  then,  as  now,  a  part  of  the  permanent  force 
of  the  Department.  These  transfers  were  made  on  the  recommenda- 
tion of  the  agricultural  committees  of  both  the  Senate  and  the  Honse 
of  Representatives. 

INCREASE   IN   SALARIES. 

An  iner<»as(^  in  the  salaries  of  the  following  chief s  and  officers  of 
Huieaus  and  Divisions  was  made  by  Congress,  to  take  effect  on  Jnly 

1,  1902: 


Bureau  of  Animal  Industry from. .  $4, 000 

Bureau  of  Plant  Industry do 8,000 

Bureau  of  Soils  . .   .. do 8,000 

Bureau  of  Forestry do 8,000 

Bureau  of  Chemistry do 8,000 

Division  of  EntouioloKy - do 2,500 

Division  of  Bioloffical  Survey do 2,500. 

Division  of  Vegetable  Pathology  and  Physiology do 2, 000 

Division  of  Z(X)logy do 2,260 


to  4,000 
8.500 
8,500 
8,500 

S,7» 

2.750 

2.500 


to 
to 
to 
to 
to 
to 
to 
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NEW    BUILDINGS  FOR  WEATHER  BUREAU  STATIONS. 

The  sum  of  $50,000  is  appropriated  for  1903,  for  the  purchase  of  sites 
md  the  erection  of  not  less  than  six  buildings  for  use  as  Weather 
Bnreaa  observatories;  $40,000  is  appropriated  for  same  year  for  the 
purchase  and  construction  of  cables  and  land  lines  to  connect  the 
Farallone  Islands,  California,  with  the  mainland,  and  Womans  Key, 
or  Sand  Key,  Florida,  with  Key  West,  Fla.,  and  "the  sum  of  fifteen 
thousand  dollars  *  *  *  is  appropriated  for  the  purpose  of  con- 
structing, maintaining,  repairing,  and  operating,  under  the  direction 
of  the  Secretary  of  Agriculture,  telegraph,  cable,  or  telephone  lines 
between  Glenhaven,  Michigan,  and  South  Manitou  Island,  Lake  Mich- 
igan, and  for  the  establishment,  equipment,  and  maintenance  of 
8torm-T7aming  stations  at  those  points." 

ADDITIONAL   LAND   AT  BETHESDA,   MD. 

The  appropriation  for  the  Bureau  of  Animal  Industry  for  1903  pro- 
vides "  that  not  to  exceed  ten  thousand  dollars  of  the  amount  hereby 
appropriated  may  be  used  to  purchase  additional  land  for  the  Bureau 
experiment  station  at  Bethesda,  Maryland."  Negotiations  are  now  in 
progress  for  the  purchase  of  30  acres  of  land  adjoining  the  present 

ation,  which,  if  secured,  will  provide  a  total  area  for  the  station  of 
[>0  acres. 

SEED   WAREHOUSE. 

Of  the  amount  appropriated  for  the  purchase  and  distribution  of 
valuable  seeds,  1903,  110,000  may  be  used  for  "the  erection  of  a  suit- 
able seed  warehouse  on  the  Department  grounds  for  receiving,  stor- 
ing, cleaning,  and  properly  preparing:  the  seed  handled  by  the  Depart- 
ment." Plans  and  specifications  have  been  prepared  and  bids 
invited  for  the  erection  of  a  building  in  accordance  with  this  provision 
of  the  act,  but  no  contract  has  yet  been  awarded. 

BUILDINGS     UNDER    LEASE     IN     THE    DISTRICT    OF    COLUMBIA,    WITH 

ANNUAL  RENTAL. 

The  amount  appropriated  for  rental  for  the  several  branches  of  the 
Department  in  the  District  of  Columbia  for  1903  is  121,700,  against 
$12,600  for  1902,  being  an  increase  of  $10,200  per  year,  as  follows: 


Bureaus  and  Divisions. 


rean  of  Chemistry,  laboratory  and  offices,  200  Fourteenth  street  SW 

reau  of  Animal  Industry,  laboratory  and  offices,  1382  B  street  SW 

roau  of  Soils,  laboratory  and  offices,  212  and  214  Thirteenth  street  SW 

_j-eau  of  Forestry,  offices,  Atlantic  Building 

Bureau  of  Plant  Industry: 

Vegetable  Pathology  and  Physiology,  laboratories  and  offices,  1306  B 

8&eetSW 

Botany,  laboratory  and  offices 

Division  of  Publications,  document  rooms,  1304  B  street  SW 

Division  of  Seeds,  warerooms.  Thirteen-and-a-half  street  S W 


1902. 


$2,500 
1,800 
1,400 
2,000 


1,400 
1,000 
2,600 


Total 


12,600 


1908. 


$2,500 
1,800 
2,000 
6,000 


3,000 
3,000 
1,400 
2,000 


21,700 


PLANS  FOR  ADMINISTRATIVE    BUILDING. 

Five  thousand  dollars  was  appropriated  in  1902  to  enable  the  Sec- 
retary of  Agriculture  to  have  prepared  plans  and  specifications  for  an 
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administrative  building.  The  entire  sum  was  expended  in  compliance 
with  the  provision  of  the  act,  and  carefully  prepared  plans  on  the 
basis  of  a  $2,500,000  building  were  submitted  by  the  Secretary  of 
Agriculture  at  the  last  session  of  Congress.  House  bill  No.  7207  for 
$2,000,000  was  prepared  and  introduced,  but  no  appropriation  was 
made  for  a  building. 

SILK   INVESTIGATIONS. 

The  appropriation  act  for  1903  carries  an  item  of  $10,000  for  the  col- 
lection and  dissemination  of  information  relating  to  silk  culture  in 
the  United  States.  During  the  period  from  1884  to  1891,  inclusive, 
the  sum  of  $128,341.69  was  appropriated  for  investigation  of  the  silk 
industry. 

CX)NTINGENT  EXPENSES. 

No  increase  has  been  made  in  the  appropriation  for  contingent 
expenses  since  1892,  while  during  this  period  the  total  appropriations 
of  the  Department  have  more  than  doubled,  proportionately  increas- 
ing the  demands  upon  the  contingent  fund.  In  order  to  meet-,  in 
some  measure,  this  demand,  certain  changes  were  made  in  the  lan- 
guage of  the  lump  sum  appropriations  of  the  several  Bureaus  and 
large  Divisions  for  the  year  beginning  July  1, 1902,  to  provide  for 
payment  from  these  funds  for  furniture  and  general  supplies  that 
have  heretofore  been  paid  for  from  the  contingent  fund.  Hereafter 
supplies  of  this  charact-er  intended  for  the  use  of  these  various  branches 
will  be  charged  to  their  respective  funds.  This  will  relieve  the  con- 
tingent appropriation  sufficiently  to  enable  the  fund  to  take  care  of 
all  strictly  contingent  expenses. 

LAW   CLERK. 

The  estimates  for  1903  provided  for  one  law  clerk  at  a  salary  of 
$2,000,  but  no  appropriation  was  made  by  Congress  for  a  law  clerk  in 
compliance  with  the  estimates.     The  urgent  need  for  such  an  officer 
in  the  Department  of  Agriculture  is  too  apparent  to  require  argu- 
ment.    The  services  of  a  law  clerk  are  as  necessaiy  in  conducting  the 
business  affairs  of  the  Department  as  are  those  of  a  disbursing  clerk, 
and  it  is  a  generally  admitted  fact  that  the  latter  officer  is  an  essen- 
tial factor  in  the  general  economy  of  the  Department.    The  legal  work 
of  the  Department,  which  is  now  being  conducted  by  a  third-class  clerk 
detailed  from  the  Secretary's  roll,  must  be  done  here  in  the  Depart- 
ment, and  can  not  be  referred  or  attended  to  by  the  Department  of 
Justice.     It  would  be  wholly  impracticable  for  that  Department  to 
take  up  the  details  of  the  legal  work  of  this  Department.     This  ques- 
tion has  been  fully  discussed  with  the  officials  of  the  Department  of 
Justice.     The  legal  work  of  the  Department  of  Agriculture,  which 
includes  the  careful  and  technical  preparation  of  hundreds  of  legal 
papers,  has  increased  enormously  in  the  last  few  years,  and  will  con- 
tinue to  grow  with  the  natural  expansion  of  the  Department,  while 
the  importance  of  the  questions  presented,  almost  daily,  are  of  the 
utmost  gravity  to  the  interests  of  the  Government,  and  must  be  dealt 
with,  when  presented,  by  a  mind  carefully  and  legally  trained.    An 
appropriation  for  a  law  clerk  at  a  fair  salary  can  not  be  too  strongly 
or  urgently  recommended. 
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APPROPRIATION   ACT    FOR  1903. 

e   appropriation  act  for  the  year  1903  contains  the  following 
ion: 

vided  further.  That  hereafter  the  estimates  of  appropriations  for  the  Depart- 
of  Agriculture  shall  be  prepared  and  submitted  each  year  according  to  the 
and  arrangement  of  the  act  for  the  year  preceding;  and  any  changes  in  such 
or  arrangement  desired  by  the  Secretary  of  Agriculture  may  be  submitted 
te  in  the  estimates. 

hall  be  the  duty  of  the  Secretary  of  Agriculture  to  submit  in  the  Book  of 
ates  for  the  fiscal  year  nineteen  hundred  and  four,  and  annually  thereafter, 
diately  following  estimates  of  each  of  the  resi)ective  OflSces,  Bureaus,  and 
ions  of  the  Department  of  Agriculture  a  statement  showing  in  detail  the 
er  of  clerks  who  were  employed  in  the  District  of  Columbia  upon  regular 
[>ntinuous  work  for  thirty  days  or  more  during  the  previous  fiscal  year  in  or 
•  such  OflSces,  Bureaus,  or  Divisions  under  authority  of  and  paid  from  gen- 
ppropriations,  indicating  in  the  case  of  every  such  employment  the  rate  of 
snsation  received  and  the  appropriation  from  which  paid. 

CONDITION  OF  THE  WORK  IN  THE  DIVISION. 

hile  there  was  a  very  noticeable  increase  in  the  volume  of  work  in 
Division  during  the  last  fiscal  year,  resulting  from  the  largely 
»ased  appropriations,  the  work  was  handled  with  the  usual  dis- 
ti  and  accuracy  by  the  regular  clerical  force  of  the  Division,  and 
f4rt  of  it  was  allowed  to  fall  in  arrears. 

IBD   BUILDINGS  OUTSIDE  DISTRICT  OF  COLUMBIA,  WITH  LOCATION 
AND  MONTHLY  AND  ANNUAL  RENTAL. 

le  following  are  the  Bureau  of  Animal  Industry,  botanical,  irriga- 
and  Weather  Bureau  stations  under  lease  by  the  Department 
de  of  the  District  of  Columbia  during  the  year  ended  June  30, 

• 

Stations,  tcith  location  and  monthly  or  annual  rental, 

BCRBAU  OF  ANIMAL  INDUSTRY. 


Station. 


Location. 


Rent. 


-«  Md I  No.  215  St.  Paul  street 

88 No.  44  Kilby  street 

:        Y I  East  Buffalo  Live  Stock  Exchange  Building. 

;o,xii No.  4198  South  Halsted  street 

Union  Stock  Yards,  Exchange  Building 

apolis,Ind {  11  Live  Stock  Exchange  Building 

»City,Kan8 Corner  Central  and  James  streets 

on.Mass i  Quarantine  station 

"fllejKy ;  No.  607  Johnson  street 

lal  Stock  Yards,  nii-     Live  Stock  Exchange  Building 


|125  per  annum. 
980  per  month. 


'ork,N.Y 


Va 

__ty,Iowa 

St.  Joseph,  Mo. 

lorp,  Md 

nati,  Ohio 

Qkee,Wis 

•flle,  Tenn 


No.  18  Broadway 

No.  109  West  Forty-second  street . . . 

No.  70  Plume  street 

Exchange  Building,  stock  vards 

Live  Stock  Exchange  Builoing 

8  uarantine  stations 
xchange  Building,  Johnson  street. 

Gross  Building 

The  DeadericK  Building 


•  per  month. 
DX4bo  per  month. 
llO  per  month. 
'''  -3r  month. 
I>er  annum. 
I  per  month. 
I  -pQT  month. 

per  annum. 

r  month. 
•per  annum, 
per  month, 
per  month. 
pbM  -per  annum. 
Il80  i>er  annum. 
117  per  month. 
|10  per  month. 


BOTANICAL  INVESTIGATIONS. 


i^^n,  Md $50  per  annum. 


IKRIGATION   INVESTIGATIONS. 


niie,"Wyo. 
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BEFOST  OF  THE  LIBRABIAH. 


XJ.  S.  Department  op  Agriculture, 

Office  of  the  Librarian, 
Washington,  D.  (7. ,  September  SO,  1902. 

Sir:  I  liave  the  honor  to  submit  herewith  the  executive  report  of 
the  Library  for  the  fiscal  year  ended  June  30,  1902. 
Respectfully, 

Josephine  A.  Clark, 

L/ibrarian, 
Hon.  James  Wilson,  Secretary, 


WOBX  OF  THE  YEAB. 

ACCESSIONS  TO  THE  LIBRARY. 

The  number  of  accessions  to  the  Library  for  the  year  ended  June  30, 
1902,  has  exceeded  that  of  any  previous  year.  The  number  of  books 
and  pamphlets  acquired  by  purchase  and  gift  has  been  considerably 
over  4,00l0,  making  the  total  number  of  publications  in  the  Library, 
exclusive  of  United  States  Government  publications,  nearly  75,000. 
In  this  number  are  not  included  parts  of  serials  and  issues  of  news- 
papers, which  would  add  many  thousand  pieces.  The  principal  pur- 
chases have  been  made  in  the  direction  of  scientific  periodicals,  both 
in  completing  imperfect  series  and  in  subscriptions  to  those  currently 
published,  although  many  valuable  works  in  natural  science  of  early 
and  recent  date  have  also  been  acquired.  Appended  to  this  report 
is  a  selected  list  of  some  of  the  most  important  purchases  during  the 
year. 

PERIODICALS. 

The  number  of  agricultural  papers  and  scientific  periodicals  and 
serial  publications  has  been  largely  increased  the  past  year  by  new 
subscriptions,  and,  especially,  by  gifts  and  exchanges.  About  2,200 
publications  of  this  class  of  accessions  are  currently  received,  of  which 
500  are  purchased.  The  agricultural  papers  number  427,  the  greater 
number  being  contributed  by  the  publishers.  These  papers  include 
210  genei*al  farm  papers,  49  devoted  to  horticulture,  71  to  live  stock, 
51  to  poultry,  25  to  dairy,  1 2  to  tobacco,  and  9  to  farm  machinery.  The 
countries  contributing  these  papers  are.  United  States  275,  and  for- 
eign countries  152.  These  papers,  representing  the  agricultural  inter- 
ests of  all  parts  of  the  United  States  and  38  foreign  countries,  are  kept 
on  file  for  public  reference,  and  on  completion  of  volumes,  they  are 
hound  and  become  a  part  of  the  permanent  collection  of  the  Library. 
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The  accessions  to  the  Library  of  serials  relating  to  agricnltUTe  and 
the  kindred  sciences  continue  to  be  the  most  numerous,  and,  from  the 
nature  of  the  work  of  the  Department,  the  most  valuable. 

MAILING  LISTS  AND  FOREIGN  EXCHANGES. 

For  several  years  the  foreign  mailing  lists  of  the  Department  publi- 
cations have  been  in  charge  of  the  Library.  These  lists  include  all 
the  foreign  addresses  to  which  the  publications  of  twenty  Bureaus 
and  Divisions  of  the  Department  are  regularly  sent.  During  the  past 
year  these  lists  have  been  carefully  revised  and  cut  down,  as  far  as 
possible,  to  addresses  of  such  institutions  as  are  working  along  similar 
lines  as  the  Department,  and  as  are  sending  their  publications  in 
exchange.  The  great  number  of  publications  issued  by  the  Depart- 
ment and  the  increasing  demand  for  them  from  foreign  countries 
makes  this  an  important  branch  of  the  Library  work.  The  foreign 
publications  received  in  exchange  for  the  Department  publications 
are  chiefly  scientific  serials,  and  form  a  very  large  percentage  of  this 
class  of  accessions  to  the  Library.  The  Library  is  thus  enabled  to 
complete  imperfect  series  of  periodicals,  as  well  as  to  acquire  a  lai^ge 
number  of  new  ones. 

CATALOGUE. 

The  regular  cataloguing  of  current  jiccessions  has  been  kept  up  to 
date  during  the  year,  adding  many  thousand  cards  to  the  catalogue. 
There  have  Iwen  added  also  to  the  catalogue  printed  cards  purchased 
of  the  Library  of  Congress  and  printed  cards  for  current  botanical 
literature.  A  second  contribution  to  the  printed  subject-catalogue 
of  the  Library  has  been  completed,  entitled  "  Catalogue  of  publica- 
tions relating  to  botany  in  the  Library  of  the  United  States  Departs- 
ment  of  Agriculture."  The  collection  of  botanical  works  represented 
in  this  catalogue  is  one  of  the  largest  in  the  country  and  includes 
many  rare  and  valuable  publications.  The  increase  of  the  number  of 
cataloguers  for  the  coming  year  will  further  the  work  of  the  printed 
subject-catalogues,  and  will  thus  facilitate  the  reference  use  of  special 
collections. 

PUBLICATIONS. 

The  Library  bulletins  and  **  Card  index  to  the  DeiJartment  publica- 
tions "  lia ve  eont  i nued  to  be  issued  as  heretofore.     The  bulletins  have 
included  the  (juarterly  accessions  to  the  Library,  and  two  publica- 
tions entitled,  respectively,  ** Catalogue  of  publications  relating  to 
botany  in  the  Library  of  the  United  States  Department  of  Agricul- 
ture," and  **List  of  references  to  publications  relating  to  irrigation 
and  land  drainage."    The  former  of  these  two  special  bulletins  com- 
I)rises  2,574  entries,  representing  nearly  (5,000  books  and  pamphlets 
on  the  subject  of  botany.     The  latter  bulletin  includes  1,778  refer- 
ences to  books  and  periodicals  relating  to  irrigation  and  land  drainage. 
Tlie  six  l)ulletins  published  during  the  year  comprise 573  printed  pages. 

The  demand  for  the  "Card  index  of  the  Department  publications'^ 
continues.  The  early  issues  of  the  index  on  large  cards  are  already 
exhausted,  and  it  will  be  desirable  to  reprint  these  issues  at  au  early 
date. 

The  *'Card  index  of  the  Department  publications"  now  numbeis 
1,600  cards,  furnishing  an  author  and  a  subject  index  to  the  Yea^ 
*ooks  for  1894  to  11)00;  the  Farmers'  Bulletins,  1  to  141;  Special 
•*.!  or^s    v"  11 '),  T^^»"»,i^T^  -,f  Appountfl,  1894  to  1898;  Bolletins  1  to  6 
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d  Circulars  1  to  7  of  the  Division  of  Soils;  Bulletins  1  to  24  and 

rculars  1  to  30  of  the  Division  of  Agrostology;  Bulletins  1  to  24 

d  Circulars  1  to  29  of  the  Division  of  Botany,  and  the  Contributions 

>m  the  National  Herbarium,  volumes  1  to  5.     Three  hundred  and 

cty-live  sets  of  these  cards  are  printed,  the  greater  number  of  which 

e  distributed  to  the  libraries  of  agricultural  colleges  and  experiment 

ions  and  to  public  libraries  which  are  depositories  for  Government 

Liments.     The  contents  of  the  publications  of  the  Department  are 

le  much  more  available  for  use  in  these  libraries  by  means  of  these 

aex  cards,  and  consequently  they  are  valued  additions  to  catalogues 

►r  public  use. 

BINDING. 

The  number  of  books  bound  the  last  year  has  been  unusually  large. 
he  number  of  volumes  of  periodicals  bound  was  1,127,  the  number 
I  separate  publications  174,  making  a  total  of  1,301  volumes.  The 
umber  of  general  works  bound  has  been  small  on  account  of  the 
ecessity  of  first  providing  for  the  preservation  of  current  periodicals 
y  binding.  Until  larger  funds  are  available  for  this  work  but  few 
ublications  besides  periodicals  can  be  bound. 

KECOMMEKDATIONS. 

With  the  large  number  of  valuable  accessions  to  the  Library  every 
ear  the  need  of  a  fireproof  building  becomes  more  imperative.  The 
>resent  collection  of  nearly  75,000  books  and  pamphlets,  forming  an 
Qvaluable  working  library  for  the  Department,  is  in  a  building 
insuited  and  unsafe  for  its  care  and  protection.  The  destruction  of 
^ny  considerable  part  of  the  Library  would  be  an  inestimable  loss, 
knd,  in  addition,  the  delay  to  investigations  caused  thereby  would  be 
DOSt  serious.  In  view  of  the  increasing  value  of  the  Library,  it  is 
lamestly  recommended  that  special  consideration  be  given  to  the 
)rovision  of  a  safe  building  for  this  division  of  the  Department  work. 

The  new  lines  of  investigation  undertaken  by  the  Department, 
ogether  with  the  development  of  those  continued  from  past  years, 
lave  increased  the  demands  for  all  available  publications  relating  to 
he  work  in  hand.  Also,  the  establishment  of  special  laboratories  in 
lifferent  sections  of  the  country  has  necessitated  the  purchase  of 
xpensive  reference  works  for  the  advancement  of  these  investigations, 
n  order  to  promote  these  various  lines  of  research  and  to  meet  new 
emands  which  can  not  be  foreseen,  a  more  nearly  adequate  appropri- 
tion  should  be  made  for  the  general  expenses  of  the  Library,  from 
rhich  all  books  for  use  in  the  Department  are  required  to  be  purchased. 

The  bulletins  and  index  cards  published  by  the  Library  are  desired 
•y  an  increasing  number  of  institutions  each  year.  The  editions  of 
hese  publications  are  small,  and,  until  a  larger  sum  can  be  allotted  from 
he  general  printing  fund  of  the  Department  for  Library  publications, 
his  branch  of  work  will  continue  to  fall  short  of  the  demands  upon  it. 
''he  requests  for  the  index  cards  to  the  publications  of  the  Department 
re  especially  numerous,  and  as  many  of  the  applicants  express  a  will- 
Dgness  to  pay  for  the  cards  in  order  to  secure  them,  I  would  suggest 
hat  a  nominal  price  be  placed  upon  the  cards  distributed  outside  the 
present  list  of  agricultural  colleges  and  experiment  stations  and  deposi- 
ory  libraries,  the  moneys  thus  received  to  be  added  to  the  general 
)rinting  fund  of  the  Department.  These  receipts  would  contribute 
lomewhat  to  defraying  the  cost  of  larger  editions  ot  the  Library  pub- 
ications. 
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impobtant  pubchases  dtjbing  the  fisoaii  yeab  endiko 

JUNE  80,  1902. 

Bailey,  Liberty  Hyde,  editor.    Cyclopedia  of  American  hortictilttire.   v.  4.    1902. 

(Completes  the  work.) 
Barla,  Giambattista   (Jean-Baptiste).     Flore  mycologiqne  illnstr^e;  les  cham- 
pignons des  Alpes-Maritimes  avec  Vindication  de  leurs  propri6t68  ntiles  on 

niiisibles.     fasc.  1-6.     1888-92. 
Bennett,  John  Joseph.    Plantae  Javanicse  rariores,  descriptaB  iconibns  illnstratap. 

quas  in  insula  Java,  annis  1802-1818,  legit  et  investigavit  Thomas  Horsfield. 

etc.     1838-52. 
Berry  at,  J.    Collection  acad6mique,  compost  des  m^molres  .  .  .  des  plus  c^le- 

bres  academies   .   .    .   concemant  I'histoire  naturelle  et  la  botamqne,  etc. 

13  V.     1755-79. 
Bertolini,  Antonio.    Flora  Italica.    10  v.     1833-54. 
Blanchard,  Emile,  and  Bmll6,  Anguste.      Insectes  de  I'Am^rique  M6ridionale. 

1837^3. 
Bonanni,  Philippo.    Remm  naturalium  historia,  nempe  qnadmpedmn,  insecto- 

mm,  piscium,  variommque    marinomm  corporum,  fossilimn,  plantanun 

exoticanim  ac  praesertim  testaceomm,  etc.     1723. 
Bonaparte,  Charles  L.    Iconografia  della  fauna  italica.    3  v.    183!^-41. 
Bresadola,  G.    Fungi  Tridentini  novi,  vel  nondnm  delineati,  descripti,  et  iconibna 

illustrati.     v.  1-2.     fasc.  1-14.     1881-1900. 
Brookshaw,  George.    Pomona  Britannica;  or,  A  collection  of  the  most  esteemed 

fruits  at  present  cultivated  in  Great  Britain.    2  v.     1817. 
Clusius,  Carolus.    Rariorum  plantarum  historia.    1601. 
Cooke,  Mordecai  Cubitt.    Illustrations  of  British  fungi,  Hymenomycetes,  to  serve 

as  an  atlas  to  the  *'  Handbook  of  British  fungi."    8  v.     1881-91. 
Curtis,  George.    British  entomology;  being  illustrations  and  descriptioiis  of  the 

genera  of  insects  found  in  Great  Britain  and  Ireland.    16  v.    1824-39. 
Cuvier,  G.  L.  C.  F.  D.    Animal  kingdom  arranged  according  to  its  organizatioE. 

1834. 
D^midoff .  Anatole  de.    Voyage  dans  la  Russie  m^ridionale  et  la  Crim^e,  sur  la 

Hongrie,  la  Valachie  et  la  Moldavie.     6  v.     1840-42. 
Friedberger,  Franz,  and  Frohner,  Eugen.    Pathology  and  therapeutics  of  domes- 
tic animals.     2  v.     [1894.] 
Fries,  Elias  Magnus.    Icones  selectae  Hymenomycetum  nondnm  delineatomm. 

V.  1.     1867- [75]. 
Fries,  Elias  Magnus.    Sveriges  atliga  och  giftiga  svampar  tecknade  efter  naturen. 

1861. 
Q^offroy  St.-Hilaire,  fitienne.    Tableau  des  quadrumanes,  on  des  animanx  com- 

posant  le  premier  ordre  de  la  classe  des  mammiferes.     (1812.) 
Geoff roy  St.-Hilaire,  Isidore.    Descriptions  des  collections  de  Victoi  Jacqnemont; 
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Director, 
Hon.  James  Wilson,  Secretary, 


WOBX  OF  THE  TEAR,  WITH  HEOOMMEKDATIONS. 

Division  and  Development  of  Work  of  Office  of  Experiment 

Stations. 

The  functions  of  the  Office  of  Experiment  Stations  have  been 
enlarged  in  several  directions  during  the  past  year  and  the  enter- 
prises previously  in  its  charge  have  become  more  extensive.  Especial 
efforts  have  been  made  to  aid  the  movement  for  the  strengthening  of 
agricultural  education  and  research  through  the  more  definite  formu- 
lation of  agricultural  science  and  the  more  thorough  training  of  agri- 
cultural experts.  For  this  purpose  the  work  of  this  Office,  in  connec- 
ion  with  the  Graduate  School  of  Agriculture,  as  described  elsewhere 
a  this  report,  has  proved  to  be  unusually  successful  and  effective. 
Utempts  have  also  been  made  to  call  the  attention  of  the  agricultural 
►ublic  and  the  managers  of  educational  systems  to  the  great  desira- 
bility of  making  agricultural  subjects  a  part  of  the  curriculum  of  sec- 
ndary  and  elementary  schools.  The  development  of  the  farmers' 
Qstitutes  as  effective  agencies  for  the  dissemination  of  the  results  of 
he  work  of  this  Department  and  the  experiment  stations  has  also 
ngaged  our  attention.  The  agricultural  experiment  stations  under 
he  direct  management  of  this  Office  in  Alaska,  Hawaii,  and  Porto 
lico  have  been  put  upon  a  firm  basis,  and  much  progress  has  been 
nade  in  developing  useful  lines  of  work  in  these  regions.  The  Office 
las  been  brought  into  closer  relations  with  the  institutions  for  agri- 
jultural  research  in  foreign  countries  throu2:h  work  involved  in  the 
preparation  of  a  bulletin  setting  forth  the  organization,  resources,  and 
ines  of  work  of  these  institutions.  By  this  means  our  knowledge  of 
:hese  foreign  institutions  has  been  greatly  broadened,  and  it  will  be 
DQore  feasil)le  hei*eafter  to  secure  definite  information  regarding  their 
work  which  will  be  useful  to  similar  institutions  in  this  countrv. 
Both  the  legal  and  engineering  features  of  the  irrigation  investigations 
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have  been  enlarged,  and  a  beginning  has  been  made  of  investigations 
in  other  lines  of  agricultural  engineering  which  have  hitherto  been 
neglected  by  this  Dei)artuient.  Improvements  have  been  made  in  the 
apparatus  and  methods  for  nutrition  investigations.  The  results  of 
these  investigations  have  been  more  effectively  brought  to  the  att<;n- 
tion  of  teachers  of  physiology  and  domestic  science,  and  beginning 
have  been  made  of  what  it  is  hoped  may  develop  into  a  systematic 
study  of  dietaries  in  public  institutions. 

The  amount  of  material  prepared  for  publication  during  the  year 
has  been  greater  than  in  any  previous  year.  Special  efforts  have  been 
made  to  publish  this  material  in  forms  which  will  contribute  to  its 
effective  and  economical  distribution.  The  Office  has  continued  to 
perform  considerable  labor  in  connection  with  expositions,  and  has  in 
prospect  the  continuance  of  such  work  in  connection  with  the  St 
Louis  Exposition.  The  performance  of  duties  growing  out  of  the 
relations  of  the  Department  with  the  Civil  Service  Ck)mmi8sion  has 
also  involved  considerable  work.  With  the  constant  and  rapid 
growth  of  the  system  of  agricultural  education  and  research  in  this 
and  other  coimtries  the  general  business  of  the  Office  in  its  relations 
with  outside  institutions  is  necessarily  enlarged  from  year  to  year. 
To  meet  the  growing  demands  on  the  Office  in  different  directions,  I 
recommend  that  the  appropriation  for  the  maintenance  of  this  Office 
for  the  fiscal  year  1904  \k>  increased  to  $40,000. 

In  order  to  make  the  organization  of  the  Office  conform  more  closely 
to  that  of  other  branches  of  the  Department  having  complex  functions, 
as  well  as  to  more  definitely  recognize  its  rank  as  equal  to  that  of  a 
bureau,  some  changes  have,  by  direction  of  the  Secreta-ry,  been  made 
in  the  plan  of  organization  previously  followed.     At  present  the  divi- 
sion and  assignment  of  the  work  of  the  Office  are  as  follows:  (1)  Rela- 
tions with  American  and  foreign  institutions  for  agricultural  educa- 
tion and  research,  including  the  supervision  of  the  expenditures  of 
the  agricultural  experiment  stations  in  the  United   States,  in  the 
immediate  charge  of  the  Director.    (2)  The  Experiment  Station  Record, 
in  charge  of  tlie  Assistant  Director,  Dr.  E.  W.  Aljen.     (3)  Editorial 
division,  Mr.  W.  11.  1>(ni1,  chief.     This  division  has  in  charge  the 
editing  of  the  technical  and  popular  iiublications  of  the  Office  other 
than  the  Experiment  Station  Record.     (4)  Division  of  insular  experi- 
ment stations.  Dr.  Walter  II.  Evans,  chief.     This  division  is  charged 
with  the  general  business  relating  to  the  following  experiment  sta- 
tions: (a)  Alaska  agricultural  experiment  stations,  in' charge  of  Prof. 
C.  C.  (4eorgeson,  with  headquarters  at  Sitka;  (b)  Hawaii  Agricultural 
Experiment  Station,  in  charge  of  Mr.  Jared  G.  Smith,  with  head- 
quartei's  at  Honolulu;  (r)  Porto  Rico  Agricultural  Experiment  Sta- 
tion,  in   charge  of  Mr.    Frank  D.   Gardner,  witli   headquarters  at 
Mayaguez.     (5)  Nutrition  investigations.  Prof.  W.  O.  Atwat-er,  chief, 
with  headquart4*rs  at  Middl<^town,   Conn.     (())  Irrigation  investiga- 
tions, Prof.  Klwood  Mead,  chief,  and  Mr.  C.  T.  Johnston,  assistant 
chief. 

The  position  of  chief  clerk  of  this  Office  has  been  created  and  is  filled 
bv  Mrs.  C'.  E.  Johnston. 

ft 

Relations  with  American  and  Foreign  Institutions  for 

ACiRICULTURAL   KDUCATION   AND   RESEARCH. 

ho  general  features  of  th<»  work  of  the  Office  involved  in  itsreta- 
'»iw -r  t^l]    Vtnen^nr    iit^i  fovrtij.ni  institutions  foT  agricultural  educsr 
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an  and  research,  in  immediate  charge  of  the  Director,  have  remained 
»entially  as  heretofore  and  may  be  conveniently  described  under 
le  following  heads:  (a)  Agricultural  experiment  stations  in  the 
nited  States;  (6)  American  institutions  for  agricultural  education; 
;)  Association  of  American  Agricultural  Colleges  and  Experiment 
.ations;  and,  (d)  foreign  institutions  for  agricultural  education  and 
»search. 

AGRICULTURAL  EXPERIMENT  STATIONS  IN  THE   UNITED  STATES. 

ADVISORY  RELATIONS  WITH  THE  STATIONS. 

The  advice  and  assistance  of  this  Office  in  many  matters  relating  to 
le  organization,  equipment,  and  work  of  the  stations  continue  to  be 
>ught  in  a  large  measure.  In  particular  the  pei'sonal  conferences 
etween  station  officers  and  representatives  of  this  Office  have 
icreased  in  number  and  importance.  This  has  enabled  the  Office  to 
et  a  more  thorough  understanding  of  the  problems  of  station  work 
nd  to  bring  its  influence  more  directly  to  bear  on  the  development 
f  the  station  enterprise. 

The  feature  of  the  progress  of  agricultural  institutions  in  this 
ountry  which  has  attracted  most  attention  during  the  past  year  is 
he  rapid  increase  in  the"  public  interest  in  these  institutions.  This  is 
hown  in  the  increase  in  the  number  of  students  in  the  agricultural 
oUeges  and  schools,  in  the  larger  attendance  at  the  farmers'  insti- 
utes,  in  the  enlarged  correspondence  and  mailing  lists  of  the  stations, 
n  the  increased  demand  for  trained  workers  in  agricultural  and  other 
business  enterprises  requiring  scientific  and  expert  knowledge  and 
kill  for  their  most  successful  management,  and  in  the  wider  space 
pven  to  agricultural  education  and  research  in  agricultural  and  other 
ournals. 

So  rapidly  has  the  demand  for  the  services  of  agricultural  experts 
ipread  in  different  directions  that  the  workers  in  this  service  have  in 
nany  instances  been  overworked,  or  at  least  have  been  forced  to  dis- 
lipate  their  energies  in  attempts  to  cover  too  many  fields.  There  is 
herefore  a  most  urgent  necessity  that  the  number  of  workers  in  our 
igricultural  institutions  should  be  increased  so  as  to  permit  proper 
ipecialization  of  work.  '^Phe  statidn  investigators  must  be  relieved  of 
eaching,  lecturing  at  farmers'  institutes,  and  other  services  which, 
<^hile  important  in  themselves,  distract  their  attention,  dissipate  their 
»nergies,  and  seriously  hinder  the  progress  of  effective  investigations. 

It  will  be  of  little  use  to  construct  expensive  laboratories  and  equip 
bem  with  elaborate  apparatus  unless  they  are  manned  with  first-class 
ivestigators.  There  is  nothing  new  in  this  proposition,  but  the 
rogress  of  agricultural  institutions  in  this  country  in  recent  years 
takes  it  imperative  that  the  work  of  the  experiment  stations  and  of 
lis  Department  as  the  source  of  new  knowledge  on  agricultural  prob- 
^ms  Bhould  be  raised  to  the  highest  grade  and  kept  there.  The  wider 
le  work  of  the  agricultural  colleges,  schools,  farmers'  institutes,  and 
ther  agencies  for  the  education  of  our  rural  population  becomes,  the 
lore  important  is  it  that  the  institutions  of  research  in  agriculture 
liould  be  the  best  that  human  wisdom  can  devise.  It  is  now  neces- 
iry  to  insist  on  this  more  strongly  than  ever  before,  and  it  will  be 
ecessary  to  reiterate  it  until  the  managers  of  agricultural  institutions 
nd  the  friends  of  agricultural  progress  accept  this  principle  in  prac- 
ice  as  well  as  in  theory.     Under  present  conditions  a  large  number 
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of  the  experiment-station  workers  are  attempting  too  many  different 
kinds  of  work,  and  the  progress  of  the  stations  is  seriously  hindered 
from  this  cause. 

One  result  of  the  lack  of  a  sufficient  number  of  well-trained  and 
cxp(»rienced  workers  in  our  agricultural  institutions  is  that  the  best 
men  are  constantly  being  shifted  from  one  institution  to  another,  or 
are  d(»parting  to  outside  enterprises  offering  larger  salaries  and  other 
attractions.  The  past  year  has  witnessed  an  unusually  large  num- 
ber of  such  changes  in  the  personnel  of  the  experiment  stations.  This 
is  a  very  serious  matter,  since  the  time  element  in  the  conduct  of  agri- 
culturai  investigations  is  an  important  one.  Until  the  tenure  of  office 
in  our  st  ations  is  much  more  stable  than  at  present,  we  must  expect  that 
tlien^  will  be  much  waste  of  work  and  funds  in  inconix)lete  investiga- 
tions due  to  the  frequent  shifting  of  the  officens  in  charge. 

There  is  also  need  of  increased  funds  for  the  general  expenses  con- 
nected with  agricultural  investigations.  This  is  well  stated  in  a  recent 
editorial  by  Dr.  Allen  in  the  Exj)eriment  Station  Record,  as  follows: 

Tlie  demandH  made  upon  the  Btation  for  its  services  in  a  variety  of  directions 
have  necessitated  broadening  and  extending  its  work,  until  in  many  States  it  has 
reached  tlie  extreme  limit  wliich  the  present  fmids  will  allow.  In  not  a  few  caws 
we  have  more  departments  than  there  are  fnnds  for,  so  that  a  "paxt  of  them  are 
stifled  and  hold  down  to  the  sheerest  necessities.  Moreover,  the  character  of  the 
work  of  the  stations  is  gradually  undergoing  a  change.  The  simpler  and  more 
8ui)erficial  problems  in  many  lines  of  agriculture  have  heen  solved  to  a  large  extent, 
and  demonstrated  lieyond  doubt.  Tlie  more  complex  and  intricate  investigatioiw. 
invohdng  deeper  and  more  time  consuming  research,  will  l)e  the  field  more  largely 
(xrcupied  l)y  the  leading  stations  in  the  future.  Some  have  already  entered  it.  and 
others  are  being  stimulated  and  led  on  by  their  example.  This  means  a  more 
specialized  station  staff,  assigned  primarily  to  station  work.  There  is  a  jpdual 
tendency  in  that  direction,  and  any  movement  in  the  direction  of  increasing  the 
duties  of  station  workers  in  elementary  instruction  is  unmistakably  to  be  regiffded 
as  a  retrograde  movement. 

Tliese  conditions,  as  well  as  the  more  exiiensive  plants  of  the  stations,  calHor 
larger  mffans  for  general  maintenance:  and  this  need  is  becoming  imp«rative  if 
the  stations  are  to  continue  to  advance  in  accordance  with  the  demands  which 
their  poi)ularity  has  brought  about.  Fortunately,  progress  is  being  made  in  that 
direcrtion,  and  State  appropriations  for  special  lines  of  investigations  are  increas- 
ing every  year. 

Progr(sss  has  been  made  during  the  past  year  in  the  differentiation 
of  the  equii)mcnt  and  work  of  the  exi>eriment  stations  as  distinct 
doi)artm(Mits  of  the  agricultural  colleges,  and  the  movement  for  the 
separation  of  th(»  office  of  director  of  the  station  from  that  of  president 
of  the  colle<re  or  university  is  continuing.  In  only  nine  States  and 
Territories  does  the  college  president  now  perform  the  functions  of 
director  of  the  experiment  station. 

It  is  very  clear  that  farmers  in  different  parts  of  the  country  ftW 
coming  to  understand  the  importance  of  the  work  of  the  stations,  and 
are  rocognizing  the  practical  value  of  the  results  of  this  work  hy  mak" 
ing  actual  use  of  th<*m  on  their  farms.  There  is  also  an  encouraging 
und<*rstanding  of  tin*  n(»cessary  limitations  of  station  work.  Intelli- 
gtMit  farmeis  are  coming  to  see  that,  while  the  stations  may  be  of 
givat  assistance  in  th<»  improvement  of  farm  practice,  the  final  resnlt 
will  not  be  to  make  farming  a  more  simple  business.  A  higher  intelli- 
gen(?e,  more  definite  education,  and  greater  thrift  will  hereafter  be 
required  to  make  successful  farmers. 

sirrER VISION  op  expenditures. 

I'he  seventh  annual  examination  of  the  work  and  expenditures  of 
the  agricultural  experiment  stations  which  receive  the  National  f""^^ 
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appropriated  under  the  act  of  Congress  of  March  2, 1887  (Hatch  Act), 
with,  special  reference  to  the  fiscal  year  ended  June  30, 1001,  was  made 
luring  the  past  yesLT  in  accordance  with  the  authority  conferred  upon 
Hie  Secretary  of  Agriculture  by  Congress,  and  a  report  of  this  investi- 
^tion  was  prepared  for  transmission  to  Congress,  as  required  by  law. 
rhis  rei>ort  was  published  as  House  Doc.  No.  334,  Fifty-seventh  Con- 
gress, first  session. 

As  heretofore,  the  report  was  based  upon  three  sources  of  informa- 
tion, viz,  the  annual  financial  statements  of  the  stations,  rendered  on 
tJie  schedules  prescribed  by  the  Secretary  of  Agriculture  in  accordance 
with  the  act  of  Congress;  the  printed  reports  and  bulletins  of  the 
stations,  and  the  reports  of  personal  examinations  of  the  work  and 
expenditures  of  the  stations  made  during  the  year  by  the  Director, 
Assistant  director,  and  one  other  expert  officer  of  the  Office  of  Experi- 
ment Stations. 

The  following  statements  are  taken  from  the  report: 

Problems  of  station  organization. — Qnestions  relating  to  the  organization  of 
the  stations  still  continue  to  require  the  attention  of  the  authorities  charged  with 
their  management.  In  a  nnmber  of  States  the  organization  and  general  attitude 
of  the  governing  boards  are  not  yet  wholly  satisfactory.  For  various  reasons  the 
boards  of  control  as  at  present  constituted  are  often  not  able  to  give  close  enough 
attention  to  the  requirements  of  the  stations  to  thoroughly  understand  the  nature 
of  tiieir  operations  and  the  requisites  for  their  most  efficient  work.  This  may  be 
due  to  the  frequent  changes  in  the  membership  of  the  board,  to  infrequent  and 
short  meetings  of  the  board,  or  to  mistaken  ideas  on  the  part  of  the  board  of  its 
proper  functions.  Under  existing  conditions  no  one  effectual  remedy  for  these 
evils  is  apx>arent.  It  may,  however,  be  properly  urged  that  the  governors  or  other 
apix>inting  officers  in  the  several  States  should  exercise  great  care  in  the  selection 
of  members  of  these  boards,  and  should  insist  that  they  confine  themselves  chiefly 
to  the  selection  of  comj^tent  exi)ert  officers  to  have  the  direct  management  of  the 
stations.  It  has  been  suggested  that  good  might  result  from  closer  relations 
between  this  Office  and  the  boards  of  control.  This  could  be  secured  only  by  hav- 
ing representatives  of  the  Office  attend  meetings  of  the  boards.  It  is  possible  that 
an  arrangement  might  be  made  by  which  a  representative  of  the  Office  should 
visit  each  station  annually  at  a  time  when  the  governing  board  is  in  session.  This 
would,  however,  require  a  larger  exx)ense  for  traveling  than  is  possible  with  the 
present  resources  of  the  Office. 

Owing  to  the  increased  number  of  coojwrative  enterprises  between  the  Dei)art- 
ment  and  the  stations,  it  is  more  than  ever  important  that  the  management  of 
the  stations  should  proceed  on  well-defined  and  permanent  policies,  and  it  may 
be  that  the  Office  could  accompUsh  much  good  by  cultivating  closer  relations 
with  the  boards  of  control.  This  matter  should  certainly  be  considered  in  the 
fntnre  plans  of  the  ojwrations  of  the  Office. 

Relation  of  salaries  to  other  station  expenses. — ^In  planning  the  work  of  experi- 
ment stations  a  common  mistake  is  to  attempt  work  in  too  many  different  lines. 
This  necessitates  the  employment  of  a  considerable  number  of  officers  on  the  sta- 
tion staff,  and  thus  unduly  increases  the  salary  roll.  The  result  is  that  after  the 
salaries  and  printing  bills  are  paid,  the  remainder  of  the  station  income,  when 
divided  among  the  different  officers  charged  with  making  the  investigations, 
affords  only  a  small  sum  for  the  general  exx)enses  of  eaph  investigation.  This 
makes  it  necessary  to  conduct  the  individual  investigations  on  so  limited  a  scale 
that  the  results  are  either  entirely  unsatisfactory  or  do  not  offer  a  safe  guide  for 
practical  application.  Those  stations  have  had  the  greatest  success  in  their  oper- 
ations which  have  so  limited  the  lines  of  work  to  their  resources  as  to  enable 
them  to  conduct  investigations  and  then  attempt  in  a  thorough  way  to  reduce 
the  result  to  a  practical  h^is.  In  a  number  of  States  the  stations  should  either 
be  given  larger  financial  support  or  else  they  should  contract  their  operations 
within  narrower  lines.  Generally  speaking,  the  relation  of  salaries  to  other 
eimenses  should  receive  the  closer  attention  of  governing  boards  and  general 
officers  of  the  station. 

Dissemination  of  results  of  station  tcork, — To  disseminate  the  results  of  their 
work  among  our  farmers  the  stations  are  issuing  a  great  variety  of  publications 
and  distributing  them  very  widely.  These  publications  not  only  include  detailed 
aocounts  of  their  investigations,  but  also  short  summaries  of  the  practical  results 
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and  compilations  of  information  on  a  great  'V'ariety  of  agricnlttiTal  topics.  They 
are  also  givin|<  much  attention  to  the  dissemination  of  information  through  the 
agricultiiral  prt'ss  l)y  means  of  press  Imlletins  and  sx)ecial  articles.  TTie  iminlwr 
of  books  prepared  by  (>ffi(!ers  of  the  agricnltnral  colleges  and  exx)eriment  statioiw 
is  constantly  growing,  and  these  range  all  the  way  from  elaborate  scientific  trea- 
tises to  very  elementarj-  and  iwpnlar  works. 

Undoubtedly,  much  i)rogress  lias  l)een  made  in  recent  years  in  acquainting  onr 
fanners  with  the  results  of  exjieriment  station  work,  and  it  is  obvious  even  to  the 
sui)erficial  observer  that  the  results  of  the  work  of  the  stations  are  being  from 
year  to  year  more  generally  ajiplied  on  farms  in  different  parts  of  the  countn'. 

But  while  this  is  true,  there  is  still  a  great  amount  of  ignorance  regarding  the 
work  of  the  stations,  and  especially  regarding  the  ways  in  which  resnlts  obtained 
by  the  stations  may  be  applied  on  the  farm.  While  the  spread  of  education  and 
the  spirit  of  i)rogress  among  our  farmers  within  the  past  few  years  has  been  very 
remarkable,  there  is  still  a  mass  of  igiiorance  and  false  conservatism  which  in  the 
aggregate  constitutes  a  vast  dead  weight  on  our  agriculture.  As  long  as  UK)  out 
of  every  1  .(KM)  men  of  voting  age  on  our  farms  are  unable  to  either  read  or  write 
(as  is  siiown  to  be  the  case  by  the  census  of  1900)  it  is  not  to  be  expected  that  the 
publication  of  the  results  obtained  at  our  exx)eriment  stations  through  printed 
documents  will  suffice*  to  me<^t  the  needs  of  our  agricultuial  population  regarding 
the  progress  of  tlie  art.  Even  those  farmers  who  are  accustomed  to  read  ordinary 
books  and  newsi)axx^rs  are  often  not  prepared  to  understand  and  appreciate  the 
station  publications  liecause  of  lack  of  the  necessary  preliminary  information.  To 
supplement  the  station  publications  and  bring  the  results  of  their  work  more 
directly  home  to  the  farmer,  the  stations  have  felt  obliged  to  participate  largely 
in  the  fanners'  institutes  now  so  generally  held  in  many  of  our  States.  While 
this  work  has,  strictly  si)eaking,  been  outside  their  province,  at  least  as  Met- 
mined  by  the  Federal  law  under  which  most  of  them  are  organized,  it  has  never- 
theless been  an  eflScient  means  of  strengthening  their  position  and  securing  the 
confidence  and  supj^ort  of  their  farmer  (ronstituencies.  The  problem  is,  therefore, 
how  to  develop  the  farmt?rs'  institute  movement  in  its  relation  to  the  stations  ijo 
as  to  make  the  institutes  more  efficient  and  at  the  same  time  to  prevent  their 
interfering  too  much  with  the  duties  of  station  officers  as  investigators  and  writers. 

Statistics  of  the  stations. — Agricultural  exx)eriment  stations  are  now  in  opera- 
tion under  the  act  of  Congress  of  March  2,  1887,  in  all  the  States  and  Territories^ 
and  in  Alaska.  Hawaii,  and  Porto  Rico.  In  Connecticut,  New  Jersey,  New  York, 
Hawaii,  Missouri,  Alabama,  and  Louisiana  separate  stations  are  maintained 
wholly  or  in  i>art  by  State  funds.  A  number  of  substations  are  also  maintained 
in  different  States.  Excluding  the  substations,  the  total  number  of  stations  in 
th(j  United  States  is  CO.  Of  these,  54  receive  appropriations  provided  for  by  a^-t 
of  Congress. 

The  totiil  income  of  the  stations  during  1901  was  81 ,231 ,881.55,  of  which  $?2O.000 
was  received  from  the  National  (Government,  the  remainder,  $511,881.55,  coming 
from  the  following  sources:  State  governments,  S'290,305,95;  individuals  and  com- 
munities, $1,580.59;  fees  for  analyses  of  fertilizers,  $83,332.40;  sales  of  farm  prod- 
ucts. S93.3G3.9S:  misconaneous,  $M, 308.03.  In  addition  to  this,  the  Oflftoe  of 
Experiment  Stations  had  an  approi)riation  of  $135,000  for  the  past  fiscal  year- 
including  §  13.000  for  the  Alaska  experiment  stations,  $10,000  for  the  Hawaii}* 
investigations.  $5,000  for  the  Porto  Rican  investigations,  $15,000  for  nutrition  ii^" 
vestigations.  and  $50 .000  for  irrigati(m  investigations.  The  value  of  additions  to  ^* 
eciuipment  of  the  stations  in  1901  is  estimated  as  follows:  Buildings.  $188.430. n* 
libraries,  $30,303.49;  apparatus.  $15,309.48:  farm  implements,  $13,085.45;  livestock* 
$18,330.39:  miscellaiuwis.  $35.035.10— total,  $331,304.58. 

Tlie  stations  (»mplo^'  f)HS  i)ersons  in  the  work  of  administration  and  incjuiry- 
The  number  of  officers  engaged  in  the  different  lines  of  work  is  as  follows:  Direct- 
ors. 53:  assistant  and  vice-direcjtors,  17;  chemists,  146;  agriculturists,  63:  anim** 
husbandiii«'n,  14:  horticulturists,  78;  farm  foremen,  21;  dairymen,  31:  botanist*- 
49;  entomologists,  4>^:  zoologists,  0;  veterinarians,  29;  meteorologists,  14;  biol^ 
gists.  7:  physicists.  5:  geologists,  5;  mycologists  and  bacteriolog^ste,  21;  irrigatiflD 
engiiiettrs,  H\  in  charge  of  substations,  13;  secretaries  and  treasurers.  39:  lihi*' 
rians.  1 1 ;  jiud  clerks  find  stenographers.  43.  There  are  also  77  persons  claasifi^ 
iiiKler  th<»  head  of  "  Miiscellaneous,"  including  suT)erintendentsof  gardens,  groiuid»i 
and  buildings:  apiarists:  vegetable,  x)lant,  and  animal  pathologists;  herdsmeo* 
poultrymi'ii,  etc. 

Thret.*  hundred  and  twenty-five  station  officers  do  more  or  less  teaching  in  the 
:olleges  with  which  tlie  stations  are  connected. 

T'he  activity  and  success  of  the  stations  in  bringing  the  restdts  of  their  voA 
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before  the  public  contmne  unabated.  During  the  year  they  published  445  annual 
reports  and  bulletins,  which  are  many  more  than  are  required  by  the  Hatch  Act. 
Iliese  were  supplied  to  over  half  a  million  addresses  on  the  regrdar  mailing  lists. 
A  Uurger  number  of  stations  than  formerly  supplemented  their  regular  publica- 
tions with  more  or  less  frequent  issues  of  press  bulletins,  and  most  of  the  stations 
reix>rt  a  large  and  constantly  increasing  correspondence  with  farmers  on  a  wide 
variety  of  topics. 

During  the  year  a  number  of  new  institutions  for  investigations  in 
agriculture  have  been  established.  The  Virginia  State  board  of 
agriculture  has  established  at  Saxe,  Charlotte  County,  an  experi- 
mental farm  for  the  purpose  of  making  fertilizer  tests  in  accordance 
with  the  State  fertilizer  law.  The  Mississippi  legislature  has  appro- 
priated $13,000  for  a  new  substation  which  has  been  located  at 
McNeill  on  a  2,000-acre  tract  of  donated  land.  A  new  Texas  substa- 
tion, for  which  the  State  legislature  appropriated  $10,000,  has  been 
located  at  Troupe,  in  Smith  County.  The  Kansas  experiment  station 
has  finally  come  into  possession  of  3,500  acres  of  the  Fort  Hays  Reser- 
vation and  has  established  there  a  substation  supported  by  State 
funds.  The  Agricultural  Epitomist  experiment  station  has  been 
recently  established  at  Spencer,  Ind.,  on  a  farm  of  500  acres,  owned 
and  conducted  by  the  company  which  publishes  the  Agricultural 
Epitomist. 

COOPERATION  OF  THE  STATIONS  WITH  THE  DEPARTMENT. 

During  the  past  year  many  cooperative  enterprises  between  the 
different  Bureaus  and  Divisions  of  this  Department  and  the  experi- 
ment stations  have  been  continued  and  contracts  have  been  made  for 
a  considerable  number  of  new  investigations  on  this  plan.  The 
methods  of  arranging  and  conducting  such  operations  have  been 
more  clearly  defined.  As  a  result  of  experience,  the  following  plan 
for  arranging  for  cooperative  work  between  the  stations  and  the 
Department  was  formulated  by  the  Secretary  of  Agriculture  and  com- 
municated to  the  stations,  as  well  as  to  the  chiefs  of  the  Department: 

(1)  The  chiefs  of  the  Bnreans  or  Divisions  in  the  Department  desiring  coopera- 
tion with  the  stations  shall  bring  the  matter  to  the  attention  of  the  director  or 
other  proper  oflScer  of  the  station,  outlining  briefly  the  line  of  work  it  is  intended 
to  pnrsne,  and  suggesting  the  designation  of  someone  in  the  station  who  can  take 
up  the  preliminaries  with  the  representative  of  the  Bureau  or  Division  and  arrange 
matters  for  final  action  by  the  Department  and  the  station  authorities. 

(2)  As  soon  as  all  preUminaries  are  arranged,  a  draft  of  the  agreement  should 
be  prex>ared  and  submitted  for  the  approval  of  the  Secretary  of  Agriculture  on 
the  one  hand  and  the  proper  officer  of  the  station  on  the  other.  Under  this  agree- 
ment, the  resi)onsibility  of  both  the  Department  and  the  station  being  clearly  set 
forth,  the  men  who  are  to  do  the  work  will  be  free  to  carry  it  out  in  such  manner 
as  in  their  judgment  may  seem  best,  keeping,  of  course,  clearly  within  the  lines  of 
t^e  contract.  By  a  general  adoption  of  this  plan  many  of  the  difficulties  hereto- 
fore encountered  can  be  overcome,  and  there  will  be  in  all  cases  a  clearly  defined 
understanding  as  to  the  responsibilities  of  all  parties  concerned. 

(3)  For  the  purpose  of  keeping  the  records  complete,  one  copy  of  the  signed 
agreement  shall  be  filed  with  the  chief  of  the  Bureau  or  Division  cooperating  and 
another  with  the  director  or  proper  officer  of  the  station,  and  copies  of  all  agree- 
ments shall  also  be  furnished  to  the  Office  of  Experiment  Stations,  this  Depart- 
ment, and  to  the  men  in  both  the  station  and  the  Bureau  who  are  to  carry  out 
the  work. 

As  the  number  of  calls  for  cooperative  work  have  increased,  it  has 
become  clear  that  in  many  instances  the  limited  funds  of  the  stations 
will  not  permit  them  to  give  any  direct  financial  support  to  any  con- 
siderable number  of  such  enterprises.  The  only  contribution  they 
are  often  able  to  make  is  the  limited  service  of  oflBcers  already  largely 
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engrossed  in  other  work,  and  in  some  cases  office  and  laboratory 
facilities.  The  proper  adjustment  of  the  financial  obligations  ueces- 
sarily  involved  in  the  cooperative  enterprises  between  the  Department 
and  the  stations  is  a  problem  which  still  requires  much  careful  con- 
sideration. 

Summary  of  cooperative  enterprises  between  the  Department  and  tlie  colleges  and 

stations. 


station. 


Bureau,  Office,  or  DivJeion. 


Alabama.. 
Arizona. . . 

California 


Plant  Industry 
Plant  Industry 

Chemistry 


Soils 

Plant  Industry 


Colorado . 


Connecticut  (State ) . 


Connecticut  (Storrs). 
Delaware 


Florida  . 

Georgria. 
Idaho  . . . 


Chemistry 

Chemistry 

Ex];>eriment  Stations. 
Exi)eriment  Stations. 

Plant  Industry 

Plant  Industry 

Chemistry 

Chemistry 

Chemistry 

Soils 

Experiment  Stations. 

Plant  Industry 

Soils 

Forestry 

Experiment  Stations. 

Plant  Industry 

Chemistry 


Illinois 


Indiana 


Iowa 


Kansas 


Plant  Industry 

Chemistry 

ExpeHment  Stations. 

Plant  Industry 

Soils 

Plant  Industry 

Plant  Industry 

Chemistry 

Soils 

Plant  Industry 

Chemistry 

Chemistry 


Chemistry 

Soils 

Plant  Industry  . . 
Plant  Industry  . . 
Animal  Industry 


Chemistry 

Soils 

Plant  Industry 
Plant  Industry 
Plant  Industry 


Kentucky 


Chemistry 

Plant  Industry 


Plant  Industry 


Chemistry 
(Chemistry 
ChomiBtry 


Louisiana 

ilaine 

1^         -lud.-  I 


Chemistry 

Plant  Industry 
Plant  Industry 


Chemistry 

Experiment  Stations. 

Plant  Industry 

T^«p'.»*  Tr'^'is^'^v       


Line  of  work. 


Tests  of  novelties  introduced  by  seed  tnde. 
InvestigationB  on  the  improvement  of  desert 

ranges. 
Influence  of  environment  on  the  8iigar  ood- 

tent  of  mnskmelona. 
Soil  survey. 
Planting  and  testing  of  soil  and  sand-bindiog 

plants. 
Investigation  of  the  gluten  content  of  wheat. 
Sugar-beet  investiga&ons. 
Nutrition  investigations. 
Irrigation  invest^ations. 
Growing  of  sugar-beet  seed. 
Forage  crops  for  aUcali  and  arid  soils. 
Sugar  beet  investigations. 
Available  plant  food  in  soils. 
Investigation  of  the  gluten  content  of  wheat 
Soil  survey. 

Irrigation  investigations. 
Tests  of  novelties  Introduced  by  seed  tnde. 
Tobacco  investigations. 
Tree-planting  experiments. 
Nutrition  investigations. 
Cover  crops  for  orchards. 
Influence  of  environment  on  sugar  ocmtentof 

muskmelons. 
Tests  of  novelties  introduced  by  seed  tnde. 
Available  plant  food  in  soils. 
Nutrition  investigations. 
Tests  of  novelties  introduced  by  seed  tnde. 
Soil  survey. 

Growing  of  sugar-beet  seed. 
Tests  ofnovelnes  introduced  by  seed  tnde. 
Available  plant  food  in  soils. 
Soil  survey. 

Tests  of  nov^ties  introduced  by  seed  tnde. 
SuKar-beet  investigations. 
Influence  of  environment  on  the  sngtf  con- 

tent  of  muskmelons. 
Investigation  of  the  gluten  content  of  whest 
Soil  survey. 
Cereal  investigations. 
Tests  of  novelties  introduced  by  seed  tnde. 
Sheep-breeding    investigations    to  prodnc* 

type  better  suited  to  range  conditioiis. 
Aviauable  plant  food  in  soils. 
Soil  survey. 

Tests  of  novelties  introduced  by  seed  tnde. 
Cereal  investigations.  , 

Pasture  and  range  improvement— gnasestfX* 

forage  plants  for  and  lands. 
Availaole  plant  food  in  soils.  . 

Rotation  of  crops,  form  management^  iiKU)^ 

ing  tests  of  novelties  introduced  by  ** 

trade;  methods  of  establishing  and  jnti^r 

taining  jiermanent  pastures.  ^ 

Influence  of  origin  of  red  clover  seed  on  ylw* 

of  crop. 
Sugar-beet  investigations.  . 

Investigation  of  the  gluten  content  of  ^^Jr 
Influenc-e  of  environment  on  the  sagar  cos* 

tent  of  muskmelons. 
Available  plant  food  in  soils. 
Growing  and  studying  sweet  potatoes.      ^ 
Influence  of  origin  of  red  clover  seed  on  yw"» 

of  crop. 
Available  plant  food  in  saila. 
Nutrition  investigations. 
Cereal  investigations.  ^j. 

Influence  of  origin  of  red  dorer  seed  on  P"" 

of  crop. 
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sta  tions — Continued. 


Itation. 


Bureau,  Office,  or  Division. 


id 


n. 


>ta 


pi 


Plant  Industry 


Chemistry 
Chemistry 


Line  of  work. 


■i  State  Fruit 

la 

ka 

» ......  —  -  —  -• 

unpBhire 

rsey 

oxico 


Soils 

Plant  Industry 

Plant  Industry 
Plant  Industry 

Chemistry 

Chemistry 

Chemistry 

Soils 

Plant  Indmstry 

Chemistry 

Statistics 


Soils 

Experiment  Stations. 

Soils 

Plant  Industry 

Plant  Industry 

Chemistry 

Chemistry 

Soils 

Experiment  Stations. 

Plant  Industry 

Experiment  Stations. 

Plamt  Industry 

Plant  Industry 


.rk  (State) 


»rk  (Cornell) 
Carolina 

>akota 
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Best  crops  for  use  in  sec^uring  a  continuous 

soiling  series  for  dairy  and  farm  st<x;k. 
Investigation  of  the  gluten  content  of  wheat. 
Influence  of  environment  on  sugar  content 

of  muskmelons. 
Soil  survey. 
Influence  of  origin  of  red  clover  seed  on  yield 

of  crop. 
Best  grasses  for  fixing  drifting  sands. 
Growing  of  sugar-be^t  seed. 
Sugar-beet  investigations. 
Investigation  of  the  gluten  content  of  wheat. 
Available  plant  food  in  soils. 
Soil  survey. 

Cereal  investigations,  fon^  and  other  crojw. 
Available  plant  food  in  sous. 
Statistics  relating  to  cost  of  growing  fields, 

crops,  and  to  farm  management. 
Soil  survev. 

Nutrition  investigations. 
Soil  survey. 
Influence  of  origin  of  red  clover  seed  on  yield 

of  crop. 
Formation  and  management  of  meadows  and 

X)astures. 
Available  plant  food  in  soils. 
Investigation  of  the  gluten  content  of  wheat. 
Soil  survey. 

Irrigation  investigations. 
Bitter  rot  of  apples. 
Irrigation  investigations. 
Influence  of  environment  on  plants,  etc. 
Best  grasses  and  forage  plants  for  meadows 

andpAstures. 
Irrigation  investigations. 
Irrigation  investigations. 
Influence  of  origin  of  red  clover  seed  on  yield 

of  crop. 
Tests  or  novelties  introduced  by  seed  trade. 
Soil  survey. 

Irrigation  investigations. 
Best  crops  for  supplying  forage  to  supple- 
ment natural  ranges  and  for  the  improve- 
ment of  cultivated  lands. 
Available  plant  food  in  soils. 
Soil  survey. 

Irrigation  investigations. 
Curmg  of  cheese  at  low  temperatures. 
Growing  of  sugar-beet  seed. 
Sugar-beet  investigations. 
Sugar-beet  investigations. 
Best  grasses  and  forage  plants  for  meadows 

andpastures. 
Influence  of  environment  on  the  sugar  <*on- 

tent  of  muskmelons. 
Available  plant  food  in  soils. 
Soil  survey. 
Cereal  investigations  and  forage  and  other 

crops. 
Influence  of  origin  of  red  clover  seed  on  yield 

of  crop. 
Available  plant  food  in  soils. 
Soil  survey. 
Influence  of  origin  of  red  clover  seed  on  yield 

of  crop. 
Available  plant  food  in  soils. 
Soil  survey. 
Influence  of  origin  of  red  clover  seed  on  yield 

of  crop. 
Best  grasses  for  fixing  drifting  sands. 
Available  plant  food  m  soils. 
Investigations  in  animal  nutrition,  involving 

construction  of  a  respiration  calorimeter. 
Tobacco  investigations. 
Soil  survey. 

Available  plant  food  in  soils. 
Cereal  investigations  and  forage  and  other 

croi)9. 
Renewing  worn-out  pasture  lands  and  best 

grasses  and  forage  plants  for  arid  lands. 
Available  plant  food  in  soils. 
Irrigation  investigations. 
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Influence  of  origin  of  red  trlover  seed  onyielil 

of  crop. 
Cereal  mvej»tigations,  grass,  forage  jilanK 

and  other  crops. 
Qrasnes  and  forage  plants  bebt  fur  mmdi^v 

and  pasture  pnrposes. 
Cereal  inveetigatioiis. 
Soil  survejr. 

Irrigation  Inventigations. 
Grasses  and  forage  plants  for  arid  and  alloli 

soils. 
Available  plant  food  in  soils. 
Sugar-l)eeT  investjgatlona. 
Alkali  soiK  seeiiage,  and  drainage  investigi- 

tions. 
Drug-producing  plants. 
Best  pasture  and  meadow  graaaes  for  wet 

lands. 
Available  plant  food  in  soils. 
Nutrition  investi^tions. 
Sugar-beet  investigations. 
Methods  of  manufacture  of  cider. 
Available  plant  food  In  aoils. 
Soil  survev. 

Drug-producing  plants. 
Cereal  investigations  and  forage  and  other 

crops. 
Improvement  of  the  Northwestern  langeB. 
Available  plant  food  in  soils. 
Irrigation  mvestigat'ons. 
Influence  of  various  combinations  on  tw' 

three  imi)ortant  elements  of  plant  food- 
nitrogen,  potash,  and  pbuDspbonc  acid. 
Curing  of  cheese  at  low  temperatures. 
Sugar^n[>eet  investigations. 
Available  plant  food  in  soils. 
Influence  of  origin  of  red  clover  seed  un  yinu 

of  crop. 
Cereal  investigations  and  forage  and  othe 

crops. 
Irrigation  investigationfl. 
Grasses  and  forage  plants  for  alkali  boO^ 
Sugar-beet  investigations. 
Available  plant  food  in  soils. 
Irrigation  investigations. 


The  Division  of  Entomology  cooperates  with  the  stations  generally 
in  a  number  of  different  ways,  ineliulinf?  the  frequent  identification 
of  material,  studies  of  life  histories  of  insects,  and  the  means  for  their 
control.  Among  the  special  lines  of  cooperative  effort  during  the  pi^^ 
year  have  been  tliosi^  relating  to  the  introduction  of  benetieial  foreign 
insects,  the  South  African  gnisshopper  disease  fungus,  the  Mexican 
cotton-boll  weevil,  the  codling  moth,  insects  injurious  to  forest  treeSi 
and  the  relation  of  insects  to  the  health  of  man. 


KXPEKIMKNT  STATION   EXHIBITS   AT  EXPOSITIONS. 

The  experiment  station  exhibit  made  at  the  Buffalo  Pan-American 

Kxposition  of  VMH  was  transferred  to  the  South  Carolina  Interstate 

and  West  Indian  Exposition,  at  Charleston,  S.  C,  in  the  fall  of  that 

year,  and  at  the  close  of  that  exposition  was  I'eturned  to  Washington. 

The  Assoeiation  of  American  Agri(*ultural  Colleges  and  Experiment 

Stations,  at  its  eonvcMition  in  Washington  in  1001,  voted  in  favor  of 

an  exhibit  showing  the  i)rogr(»ss  of  agricultural  education  and  resea'C'* 

at  the  Louisiana  l^irchase  Kxposition  in  St.  Louis  in  1904,  and  a  com* 

nittee,  of  which  th(»  Director  of  this  Oftice  is  a  member,  was  appointee 

o  have  charges  of  this  exhibit.    If  this  plan  is  carried  out  considerable 

T  ii'V  It  *^  onnectiou  with  the  exhibit  will  doubtless  be  imposed  on  this 


,  OFFICE   OF   EXPEBMENT   STATIONS.  251 

Office,  thus  continuing  exposition  work  as  a  somewhat  regular  func- 
ion  of  the  OflBce,  for  which  provision  has  to  be  made. 

AMSRICAN  INSTITUTIONS  FOR  AGRICULTURAL  EDUCATION. 

GRADUATE  SCHOOL  OP  AGRICULTURE. 

A  new  enterprise  in  agricultural  education  has  been  inaugurated  by 
he  establishment  of  the  Graduate  School  of  Agriculture,  which  held 
I  four  weeks'  session  during  the  month  of  July,  1902,  at  the  Ohio  State 
Jniversity,  Columbus,  Ohio.  The  plan  for  this  school  was  originated 
)y  Prof.  Thomas  F.  Hunt,  dean  of  the  College  of  Agriculture  and 
Domestic  Science  of  the  Ohio  State  University,  the  purpose  being  to 
establish  a  school  for  advanced  students  of  agriculture  at  which  lead- 
ng  teachers  and  investigators  of  the  agricultural  colleges  and  experi- 
ment stations  and  of  this  Depai*tment  should  present  in  some  regular 
pray  summaries  of  the  recent  progress  of  agricultural  science,  illus- 
trate improved  methods  of  teaching  agricultural  subjects,  and  afford 
El  somewhat  extended  opportunity  for  the  discussion  of  live  topics 
drawn  from  the  rapidly  advancing  science  of  agriculture.  This  idea 
received  the  cordial  approval  of  President  Thompson^  of  the  Ohio 
State  University,  and  on  the  recommendations  of  these  two  men  the 
board  of  trustees  of  the  universitj'^  voted  to  establish  such  a  school  and 
generously  made  provision  for  the  financial  support  of  its  first  session. 

The  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations  at  its  convention  in  1901  favored  the  plan  for  the  school  and 
voted  that,  if  the  success  of  the  first  session  seemed  to  justify  its  con- 
tinuance, it  be  made  a  cooperative  enterprise  under  the  control  of  the 
association.  The  Secretary  of  Agriculture  also  expressed  his  cordial 
ipproval  of  this  movement,  and,  on  his  advice,  the  Director  of  the 
3fBce  of  Experiment  Stations  consented  to  act  as  dean,  and  other 
)flBcers  of  the  Department  of  Agriculture  to  be  members  of  its  faculty. 
Lender  these  favorable  auspices,  there  was  little  diflBculty  in  securing 
i  strong  faculty.  As  actually  organized,  this  included  35  men,  of 
vhom  26  are  professors  in  agricultural  colleges,  7  are  leading  officers 
>f  the  Department  of  Agriculture,  and  2  are  ofl&cers  of  the  New  York 
$tate  Experiment  Station.  Courses  were  offered  in  agronomy,  zoo- 
ecbny,  dairying,  and  breeding  of  plants  and  animals.  The  school 
vas  housed  in  the  substantial  and  well-equipped  agricultural  build- 
ng  of  the  university,  where  were  illustrated  the  most  improved  appa- 
ratus for  instruction  in  soil  physics,  dairying,  and  other  agricultural 
mbjects.  Besides  the  live  stock  of  the  university  farm,  leading 
>reeders  of  Ohio  furnished  choice  animals  for  the  stock- judging 
exercises. 

General  problems  of  agricultural  science  and  pedagogy  were  dis- 
cussed at  the  inaugural  exercises  and  at  Saturday  morning  confer- 
ences.    Among  the  topics  thus  treated  were  the  history  of  agricultural 

acation  and  research  in  the  United  States;  the  organization  of 

ricultural  education  in  colleges,  secondary  schools,  nature-study 
courses,  cori'espondenee  courses,  farmers'  institutes,  and  various 
forms  of  university  extension ;  what  constitutes  a  science  of  agricul- 
ture ;  methods  and  values  of  cooperative  experiments.  Through  social 
stssemblies,  visits  to  typical  Ohio  farms,  and  much  informal  discussion 
ivherever  the  students  met  each  other,  the  educational  influences  of 
the  school  were  greatly  extended.  Seventy-five  students  were  in 
attendance.     These  were  drawn  from  28  States  and  Territories,  includ- 
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in^  such  widely-separated  re|?ions  as  Maine,  Oregon,  California,  New 
M('xieo,  and  Alabama.  There  was  one  student  from  Canada  and  one 
from  Argentina.  There  was  also  one  woman,  and  the  colored  race 
was  represented  by  teachers  from  the  Tuskegee  Institute  and  the  agri- 
cultural college  at  Greensboro,  N.  C.  Twenty-seven  of  the  students 
are  professors  or  assistant  profassors  of  agriculture  in  agricultural 
colleges,  31  are  assistants  in  the  agricultural  colleges  and  experiment 
stations,  9  are  recent  college  graduates,  and  8  are  engaged  infarmin^r. 

Considering  the  character  of  the  faculty  and  students,  it  goes  with- 
out saying  that  the  whole  period  of  the  session  was  occupied  with  the 
most  earnest  and  profitable  work.  Without  doubt,  the  influence  of 
this  school  will  be  felt  throughout  the  country  in  the  improvement  of 
courses  of  instruction  in  agriculture  and  the  strengtheniii<r  of  the 
lines  and  methods  of  investigation  of  agricultural  subjects.  In  other 
waj's  the  school  will  exert  a  beneficial  influence.  So  rapid  has  been 
the  accumulation  of  materials  for  a  real  science  of  agriculture  durinj; 
the  past  few  years  that  even  professional  students  of  agriculture  have 
not  realiz(Kl  how  large  a  mass  of  knowledge  is  already  available  for 
molding  into  a  sj^stematic  body  of  truth  which  may  bo  utilized  for 
pedagogic  purposes,  as  well  as  for  inductions  of  scientific  and  practical 
value.  The  summaries  given  by  the  experts  gathered  at  this  graduate 
school  have  emphasized  this  fact  and  shown  in  a  striking  manner  that 
agricultural  education  and  research  may  now  be  properly  and  eflficiently 
organized  with  i^eference  to  the  science  of  agriculture  itself,  rather 
than  be,  as  heretofore,  very  largely  a  matter  of  the  sciences  relatetl 
to  agriculture*.  This  will  serve  to  stimulate  greatly  the  movement 
already  begun  for  the  reduction  of  the  materials  of  agricultural  menoc 
to  "pedagogic  form"  for  use  in  colleges  and  secondary  schools, and 
for  the  r(H)rganization  of  agricultural  institutions  of  research  on  the 
basis  of  the  divisions  and  sub<li visions  of  agriculture,  instead  of 
physics,  chemist  ry,  botany,  and  other  primary  and  secondar}'  sciences. 
The  day  will  thus  he  hastened  when  the  science  of  agriculture  vill 
rank  with  such  tertiary  sciences  as  geologj',  geography,  and  medicine 
as  one  of  the  great  systems  of  knowledge  of  dii*ect  benefit  to  mankind. 

We  ar(»,  without  doubt,  in  this  country  just  on  the  edge  of  a  great 
popular  movement  for  the  improvement  of  the  conditions  of  rural  life 
through  tlie  improvement  of  the  rural  schools.  As  one  phase  of  this 
movement,  there  will  come  the  broadening  of  the  instruction  in  the 
princii)les  of  agriculture,  so  that  in  addition  to  college  courses  we  shall 
have  secondary  courses  in  ordinary  and  special  high  schools  and  even 
some*  elementary  instruction  in  the  common  schools.  In  establishing 
the  lines  and  methods  of  secondary  and  elementary  instruction  in 
agriculture  so  that  it  may  be  useful  and  attractive  to  the  masses  of 
our  rural  youth,  the  leaders  in  agricultural  science  gathered  in  the 
Graduate  School  of  Agriculture  'his  summer  wll  play  an  important 
part,  and  it  is  l)elieved  that  th(»y  have  gone  out  from  this  school  with 
much  inspiration  to  renewed  elTorts  in  this  direction.  For  both  the 
tliorough  establishment  of  the  science  of  agricultui'e  and  the  wide 
p()l)ularization  of  this  science,  the  new  school  will,  it  is  believed,  be  an 
etticient  agency. 

It  is  to  be  hoped,  therefore,  either  that  some  other  university  will 
open  its  doors  for  a  second  session  of  the  school  another  year,  or  that 
the  Association  of  Agricultural  Colleges  and  Experiment  Stations  will 
assume  this  burden,  or  that  through  the  cooperation  of  the  associft* 
tion  with  universities  and  the  Department  of  Agriculture 'the  Gradu- 
ate School  of  Agriculture  may  become  a  permanent  institution. 
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THE  COLLEOES. 

Several  of  the  colleges  have  made  real  progress  during  the  past  year 

strengthening  and  broadening  their  courses  in  agriculture.  At  the 
niversity  of  Illinois  the  college  of  agriculture  now  includes  depart- 
ents  of  agronomy,  animal  husbandry,  dairy  husbandry ,  horticulture, 
>tisehold  science,  and  veterinary  science,  each  offering  in  addition 

the  subjects  required  for  graduation  a  number  of  elective  subjects 
ong  special  lines,  such  as  farm  machinery,  drainage,  soil  bacteri- 
ogy,  the  principles  and  practice  of  breeding,  the  standardizing  of 

Ik  and  cream,  etc.  The  Michigan  Agricultural  College  has  added 
live-year  course  in  agriculture,  which  provides  for  advanced  work  in 
rying,  soil  physics,  and  animal  husbandry  without  raising  the 
iirance  requirements.  The  State  College  of  Colorado  has  added 
>ther  year  to  its  agricultural  course  and  offers  special  work  relating 
)  agriculture  in  arid  regions.  Minnesota  has  added  a  new  line  of 
ork — instruction  and  laboratory  work  in  cutting  and  curing  meat. 
Kansas  has  raised  dairying  to  the  dignity  of  a  department.  California 
as  established  a  dairy  school  in  connection  with  the  college  of  agricul- 
are.  Several  of  the  institutions  named  and  also  a  number  of  others 
ave  added  to  their  staffs  specialists  in  charge  of  agronomy,  animal  hus- 
andry,  and  other  branches  of  the  general  subject  of  agriculture,  while. 
ot  a  few  of  them  have  added  to  the  number  of  short  or  special 
curses  in  agriculture 

The  committee  on  methods  of  teaching  agriculture  of  the  Associa- 
ion  of  American  Agricultural  Colleges  and  Experiment  Stations,  of 
i^hich  the  Director  of  this  Oftice  is  chairman,  has  presented  a  prelim- 
aary  report  on  methods  and  facilities  for  teaching  agronomy.  Mate- 
ial  is  now  in  hand  for  a  somewhat  comprehensive  illustrated  report 
n  this  subject  from  a  number  of  colleges  which  have  differentiated 
gronomy  from  the  general  subject  of  agriculture. 

College  extension  work  is  more  and  more  demanding  recognition  as 

legitimate  function  of  the  agricultural  college.  At  Cornell  Univer- 
ty,  Pennsylvania  State  College,  and  a  number  of  other  institutions 
lis  work  is  accomplished  largely  through  the  agency  of  reading 
>urses  and  correspondence  courses.  Other  colleges  are  publishing 
dpnlar  bulletins,  press  bulletins,  and  leaflets,  while  a  constantly 
icreasing  number  are  reaching  their  constituents  by  means  of  period- 
jals  edited  and  published  by  the  college  officials  either  with  or  with- 
at  the  cooperation  of  the  students.  Such  periodicals  are  published 
t  the  agricultural  colleges  in  Colorado,  Kansas,  Michigan,  Minnesota, 
[ebraska,  North  Carolina,  Ohio,  and  Washington. 

Statistics  of  attendance  at  the  land-grant  colleges  for  the  year  1901 
how  that  over  42,000  students  were  enrolled.  This  was  an  increase 
f  nearly  7  per  cent  over  the  attendance  for  the  previous  year.  The 
Dtal  attendance  upon  four-year  courses  in  agriculture  (including 
airying)  increased  more  than  26  per  cent.  The  number  of  students 
II  special  courses  has  fallen  off  relatively,  indicating  a  growing  recog- 
lition  of  the  greater  value  of  the  full  collegiate  course  in  agriculture 
s  compared  with  specialization  along  narrow  lines  in  undergraduate 
Fork. 

Last  year  attention  was  called  to  the  fact  that  State  legislatures  had 
provided  liberally  for  maintenance  and  new  buildings  at  the  agricul- 
ural  colleges,  and  special  approi)riation8  aggregating  $1,232,000  were 
Qentioned.  During  the  year  many  of  the  buildings  thus  provided  for 
lave  been  or  are  now  being  constructed,  notably  a  central  building 
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for  the  Wisconsin  College  of  Agriculture  to  cost  $150,000;  a  |i60,000 
agricultural  building  at  Purdue  University;  a  t;50,0()0  agricultural  hall 
at  the  Oregon  States  Agricultural  College;  a  $30,000  agi'icultural  build- 
ing at  the  New  Hampshire  College  of  Agriculture  and  Mechanic  Arts; 
new  barns,  a  new  science  building,  and  an  addition  to  the  mechanical 
building,  costing  in  the  aggregate  $60,000,  at  the  North' Dakota  Agri- 
cultural College;  a  $40,000  building  for  the  department  of  irrigation 
engineering  and  the  experiment  station  of  the  Colorado  Agricultural 
College;  two  825,000  buildings — one  for  chemisti'y  and  one  for  veter- 
inary scienc(» — at  the  College  of  Agriculture  of  the  University  of 
Minnesota;  three  buildings — for  animal  industry,  dairying,  and  hor- 
ticulture— at  the  Missouri  Agricultural  College;  a  large  building 
containing  ofliees,  lecture  rooms,  and  library,  and  a  new  bam  at 
the  Oklahoma  Agricultural  College;  and  a  chemistr>'^  building  at  the 
Kansas  Agricultural  College. 

Appropriations  fully  as  liberal  as  these  have  been  made  for  the  cur- 
rent year  in  States  where  legislative  sessions  were  held  during  the 
past  winter.  The  general  assembly  of  Iowa  has  given  the  Agricul- 
tural  College  at  Ames  a  one-fifth  mill  tax  to  inin  for  five  years,  which 
is  expected  to  realize  about  $000,000.  This  money  is  to  be  used  for 
tli(*  (4*ection  of  buildings.  An  additional  appropriation  of  $135,000 
Avas  made  for  the  biennial  pericxl — $35, 000  annually  for  general  main- 
tenance, 810,000  annually  for  the  experiment  station,  $5,000  for  live 
stock,  §35,000  to  begin  the  erection  of  the  main  central  building  to 
take  the  place  of  the  })uilding  destroyed  b}'  fire,  and  $5,000  to  begin 
the  erection  of  a  barn  for  the  station  to  replace  the  one  destroyed  by 
fire.  Both  Iowa  and  South  Dakota  have  made  important  additions  to 
their  herds  of  pure-bred  cattle. 

The  Mississippi  Agricultural  College  has  the  most  liberal  appropria- 
tion in  its  history,  including  provision  for  a  new  building  for  agricul- 
ture and  horticulture,  scientific  departments,  library,  and  museum, 
$40,000;  infirmary  building,  $10,000;  additional  equipment  for  textile 
school,  $13,000;  additional  equipment  for  mechanic  arts  department, 
$s,;30();  enlarging  capacity  of  mechanic  arts  building,  $5,000;  fanners' 
institutes  for  1002-1003,  $0,000;  and  a  branch  experiment  station  at 
McXeill,  $13,000  for  the  Inennial  period. 

Maryhuul  has  $25,000  for  a  new  dormitory  building  and  $8,000  for 
the  enlarging  and  repairing  of  old  buildings.  Massachusetts  Agri- 
cultural College  has  $35,000  for  a  central  lighting  and  heating  plant 
and  $35,000  for  a  boarding  house.  The  Michigan  Agricultural  Col- 
lege is  erecting  a  bacteriological  laboratory  and  a  stable  which  will 
cost  about  $23,000,  and  has  drawn  plans  for  a  new  engineering  build- 
ing, a  central  heating  i)lant,  and  an  addition  to  the  armory  and  gym- 
nasium. Florida  is  to  have  a  new  science  building  to  cost  about 
$45,000;  Clemson  College,  South  Carolina,  a  new  dormitory;  Texas,* 
veterinary  and  chemical  laboratory;  Utah  has  completed  new  barns 
costing  $12,000,  and  in  New  York  the  law  appropriating  835,000  for 
Cornell  l^niversity  extension  w^ork  has  been  reenacted. 

Louisiana   University  is  also  liberally  provided   for,  though  not 

(Mitirely  from  State  funds.     Congress,  bj'  a  recent  act,  has  ceded  to 

the  uiiivei-sity  the  tract  of  land  embracing  approximately  150  acres, 

together  with  the  buildings,  which  it  has  occupied  subject  to  th  » needs 

^f  the  UnitcHl  States  for  militarj-  puriK)ses.     The  tract  was  originally 

I  military  fort,  and  some  yeai*s  ago  was  turned  over  to  the  State  for 

lie  use  of  the  university  until  such  time  as  it  might  be  needed  for 

^nnr-osew  of  dcfei^se      Mr.  John  Hill,  a  prominent  sugar  planter  near 
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ton  Rouge,  has  given  132,000  to  the  university  for  the  erection  of  a 
jproof  library  building  as  a  memorial  to  his  sou.  The  State  legis- 
ure  at  its  recent  session  appropriated  $47,000  for  the  erection  of  a 
nnitory  and  a  building  for  the  mechanic  arts  department,  and  18,500 
•  furnishing  the  library  building  mentioned  above.  The  usual 
propriation  of  $15,000  for  the  experiment  stations  was  made,  and 
3  appropriation  for  the  State  geological  survey,  which  is  under  the 
arge  of  the  director  of  the  stations,  was  increased  to  $2,500  a  year 
r  two  years. 

Pennsylvania  State  College  is  also  fortunate  in  receiving  several 
)  gifts,  as  follows:  By  Andrew  Carnegie,  $100,000  for  a  library 
Luding;  by  Mr.  and  Mrs.  Charles  M.  Schwab,  $60,000  for  an  assem- 
Y  hall,  and  by  James  Gilbert  White,  class  of  '82,  $10,000  for  a 
adnata  fellowship  and  $10,000  additional  for  three  undergraduate 
holarships. 

The  Virginia  Polytechnic  Institute  has  added  a  new  science  build- 
g  to  its  equipment  which  provides  for  the  departments  of  general 
id  analytical  chemistry,  biology,  mineralogy  and  geology,  ahd 
lysics. 

The  number  of  large  appropriations  for  agricultural  buildings,  in 
hich  provision  will  be  made  for  instruction  in  the  subdivisions  of  the 
iience  of  agriculture,  indicates  quite  clearly  a  growing  tendency  not 
ily  to  recognize  the  importance  of  instruction  in  agriculture,  but  also 
>  recognize  agriculture  as  a  science. 

The  financial  and  statistical  reports  of  the  colleges  receiving  appro- 
riations  under  the  act  of  August  30,  1890,  which  in  accordance  with 
le  r  are  regularly  forwarded  to  the  Secretary  of  Agriculture,  have, 
iiinerto,  been  deposited  in  this  Office.  On  the  basis  of  these  reports 
id  replies  to  special  circulars  of  inquiry,  this  Office  has  published 
atistics  relating  to  the  agricultural  colleges  for  the  year  ended  June 
>,  1901.  Reports  for  the  fiscal  year  ended  June  30,  1902,  have  now 
)en  received. 

SECONDARY  AND  ELEMENTARY  SCHOOLS. 

Institntions  for  secondary  and  elementary  instruction  in  agriculture 
e  becoming  more  numerous.  Schools  of  this  class  already  estab- 
hed  have  been  continued,  new  schools  are  being  established,  and 
urses  of  instruction  in  agriculture,  nature  study,  and  gardening  are 
ing  introduced  into  existing  public  and  private  schools.  In  Cali- 
rnia  $50,000  has  been  appropriated  by  the  State  legislature  for  the 
tablishment  of  the  California  Polytechnic  School,  which  has  been 
Bated  on  a  tract  of  280  acres  at  San  Luis  Obispo.  For  the  present 
tention  will  be  confined  to  instruction  in  agriculture.  Another 
tw  agricultural  school  of  high-school  grade  is  the  Winona  Agri- 
iltural  and  Technical  Institute  at  Winona  Lake,  Ind.,  which  will  be 
»ened  for  students  this  fall.  The  Hartford  (Conn.)  School  of  Horti- 
ilture  is  a  new  institution  which  has  this  year  given  instruction 
id  practical  work  in  gardening  to  over  160  grammar-school  children 
.  Hartford.  On  an  adjoining  farm  is  the  Watkinson  Farm  School, 
here  20  to  30  boys  find  a  home  and  instruction  in  agriculture.  At 
Dwthorpe,  Groton,  Mass.,  a  School  of  Horticulture  and  Landscape 
ardening  for  Women  has  been  opened.  The  two  county  agricultural 
ihools  provided  for  by  the  Wisconsin  legislature  in  1901  have  been 
rganized  and  will  be  opened  this  fall.  At  Springfield,  Mass.,  The 
ome  Correspondence  School  has  been  organized,  with  the  professor 
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of  agriculture  of  tlie  Massachusetts  Agricultural  College  in  charge  of 
agricultural  instruction.  Tlie  Briarcliff  School  of  Practical  Agricul- 
ture and  Horticulture  has  outgrown  its  present  quailers  and  secured 
41/)  acres  of  land  near  Poughkeepsie,  to  which  it  will  be  moved  next 
year.  Instruction  in  agriculture  has  been  made  the  basis  of  the  course 
of  study  at  the  Thompsons  Island  Farm  School,  Boston,  and  has  been 
introduced  into  the  George  Scliool,  near  Newtown,  Pa.  In  the  three 
Slate  normal  schools  of  Missouri,  during  the  jmst  year,  instruction  in 
agriculture  was  given  to  3<>0  young  men  and  women  who  will  go  out 
into  the  State  as  teachers  in  the  public  schools.  In  this  connection  it 
is  worthy  of  note  that  a  numt)er  of  normal  schools  in  different  parts 
of  the  country  now  require  their  students  to  devote  a  part  of  their 
time  to  nature  study  and  garden  work  as  a  preparation  for  their  work 
in  public  schools,  and  in  Wisconsin  every  teachera'  examination  now 
includes  a  set  of  questions  on  agriculture. 

The  Minn(»sota  movc^ment  for  the  introduction  of  agriculture  into 
th(^  rural  schools  has  been  placed  in  cliarge  of  the  professor  of  agri- 
culture of  th(^  university,  who  has  prepared  a  200-page  bound  bulle- 
tin outlining  exercises  to  be  used  by  the  teachers  in  the  rural  seliools. 
The  subjects  treated  in  this  bulletin  include  agriculture, horticulture, 
cooking,  sewing,  housekeeping,  laundering,  agricultural  chemistry, 
domestic  animals,  dairying,  and  other  subjects. 

The  sup(»rintendent  of  Indian  schools,  Miss  Estelle  Reel,  of  the 
Department  of  the  Interior,  has  outlined  a  course  of  study  for  Indian 
s(ih()<)ls,  with  the  approval  of  the  Commissioner  of  Indian  Affairs  and 
the  C'ommissiontM*  of  Education,  in  which  the  teaching  of  the  theory 
and  practice  of  agriculture  is  i)rovided  for  in  all  the  grades.  The 
civil-sorvic(»  examination  for  teachers  of  agriculture  for  the  Indian 
service  has  l)e(Mi  changed  so  as  to  include  tests  of  the  candidates^ 
knowledge  of  the  sciencM*  as  well  as  the  in*actice  of  agriculture. 

]\rark(»(l  progi'css  has  been  made  in  the  movement  for  the  consolida- 
tion of  rural  schools  which  has  already  I'csulted  in  improved  condi- 
tions in  the  schools  of  Ohio,  Massachusetts,  Iowa,  and  other  States. 
Along  with  this  movement  there  is  considerable  agitation  for  the 
introdncliou  of  agricnllun*  wh(»rev(^r  the  employment  of  additional 
teachers  makes  i1  [lossiblc  to  broa<len  the  courses  of  study.  An  arti- 
cle* on  *'Some  problems  of  the  rural  common  school"  was  prepared 
by  llie  I)irc(*t()r  of  this  Office  and  published  in  the  Yearbook  of  the 
l)t*partni<Mit  for  J1M)1.  Among  the  drawbacks  to  the  successful  intro- 
(luclion  of  agriculture  into  tlic^se  schools  are  lack  of  well-trained 
teacluM-s  and  of  suitabh^  text-books.  There  is  also  a  great  deal  of 
unc(»rtaintv  about  what  should  bo  included  under  the  title  "An  ele- 
mcMitary  course  in  agriculture."  To  the  study  and  solution  of  this 
problem  this  Di^partment  might  well  devote  some  attention. 

AiiotlicM'  closely  allied  movement  at  present  manifest  principally  in 
th<»  city  s(*h<)()ls  is  the  school  garden  movement — the  introduction  of 
garden  work  with  flowers  and  vegetables  into  the  graded  schools  as  a 
weekly  or  s(»mi weekly  exercise.  Wherever  work  of  this  kind  has 
be<'n  t  ried  under  proper  supervision  it  has  arousc^d  considerable  inter- 
est on  the  i)art  of  the  students,  has  furnished  excellent  material  for 
natures  study  work,  and  has  correlated  well  with  the  other  studies  in 
the  curriculum.  This  Department  could  promote  the  school  garden 
movement  by  the  distribution  of  flower  and  vegetable  seeds  and 
dirubs,  and  l)y  the  pn»])aration  and  distribution  of  publications giv- 
ng  directions  for  the  hiving  out  and  planting  of  such  gardens,  and 
or  the  (*are  of  the  r^ants  grown  from  the  seeds  sent  out  by  Uie 
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FARMERS'   INSTITUTES. 

In  my  last  annual  report  I  recommended  that  an  appropriation  of 

XK)  be  asked  for  to  enable  this  Office  to  undertake  the  work  con- 

ct«d  with  the  promotion  of  the  farmers'  institute  system  in  this 

ountry.     The  appropriation  was  to  be  used  in  employing  an  officer 

rho  would  devote  his  time  and  energy  to  this  work,  visit  institute 

workers  and  advise  them  regarding  the  ways  in  which  the  Depart- 

nt  might  help  the  institutes,  study  the  problems  of  institute  man- 

ee         b  at  home  and  abroad,  and  seek  to  shape  the  Department's 

L  lor  the  institutes  so  that  it  might  be  most  helpful  to  this  enter- 

se.     As  the  matter  was  finally  fixed  in  the  appropriation  act,  only 

oont  $2,000  of  the  income  of  this  Office  for  the  current  fiscal  year 

Q  be  used  for  this  purpose.     This  is  entirely  inadequate  for  the 

ork  planned,  but  will  be  used  in  gathering  statistics  of  the  institute 

lovement  and  in  employing,  during  a  part  of  the  year,  an  officer  who 

ill  be  retained  as  the  farmers'  institute  specialist  of  this  Office,  if 

ong;res8  shall  provide  sufficient  means  for  continuing  the  work. 

At  the  seventh  annual  meeting  of  the  American  Association  of 

armers'  Institute  Workers,  held  in  this  city  June  24-26,  the  plans  of 

lis  Office  for  aiding  the  farmers'  institute  movement  were  explained 

)  the  members  and  their  hearty  approval  of  the  scheme  was  expressed 

y  the  unanimous  adoption  of  the  following  resolution : 

Resolved,  That  the  American  Association  of  Farmers'  Institute  Workers  cor- 
ially  and  most  heartily  approve  the  action  that  has  been  initiated  by  the  Secretary 
f  Afirricnlture  in  the  matter  of  closer  communication  between  the  Department 
id  farmers'  institutes,  with  the  hope  that  an  agent  will  be  appointed  as  sug- 
^  xU  Dr.  True's  paper. 

Farmers'  institutes  are  now  held  in  44  States  and  TPerritories,  includ- 
ig  Hawaii.  Nearly  complete  returns  from  40  States  and  Territories 
how  that  in  the  areas  reported  about  2,300  institutes  are  held  annu- 
lly;  that  the  funds  expended  by  the  different  States  and  Territories 
a  support  of  these  institutes  (not  including  expenses  incurred  by 
)cal  authorities)  amount  to  about  $196,000  per  annum,  and  that  about 
09,000  people  attend  the  institutes.  The  number  of  students  taking 
he  agricultural  course  at  the  agricultural  colleges  in  these  same  States 
nd  Territories  during  the  year  ended  June  30, 1901,  was  9,623,  includ- 
ag  those  who  are  recorded  as  attending  courses  in  household  econ- 
my,  dairying,  and  veterinary  science. 

The  total  number  of  persons  reached  by  the  farmers'  institutes  and 
lie  agricultural  colleges  (about  720,000)  is,  however,  only  a  small  per- 
entage  (7.2  per  cent)  of  those  actually  engaged  in  agricultural  pur- 
aits  (about  10,000,000).  The  publications  of  the  experiment  stations 
re  sent  to  about  500,000  farmers.  A  great  need  of  our  educational 
ystem  is,  therefore,  wider  dissemination  of  the  results  of  agricultural 
tudy  and  research  among  those  now  actually  engaged  in  farming. 
n  the  nature  of  the  case  the  various  agricultural  colleges  and  experi- 
nt  stations  can  directly  reach  only  a  comparatively  limited  number 
1  the  younger  men  whose  influence  will  be  felt  largely  in  the  improve- 
lent  of  the  agriculture  of  the  future.  The  greatest  good  can  not  be 
ccomplished,  therefore,  unless  more  is  done  to  improve  the  agricul- 
aral  practice  of  the  present.  No  more  effective  means  than  the  farm- 
rs'  institutes  has  been  found  for  the  broad  dissemination  of  reliable 
{i^cultural  information  in  such  a  way  as  to  make  it  available  for  the 
mmediate  use  of  the  practical  farmer. 

To  an  institution  of  such  wide  extent  and  universal  importance  this 
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Department  should  be  most  intimately  and  helpfully  related.    In  this 
direction  a  beginning  has  been  made,  but  much  more  needs  to  be  done. 

The  chief  service  which  the  Department  has  rendered  has  been 
through  the  distribution  of  its  publications  to  institute  workers,  who 
have  thus  been  enabled  to  keep  in  touch  with  the  progress  of  ajrricul- 
ture  as  reflected  in  these  publications.  Occasionally  some  officer  of 
the  Department  has  spoken  at  the  institutes,  but  there  has  been  no 
reguhir  plan  for  the  oral  dissemination  of  the  information  gathewl 
by  the  Department.  The  Office  of  Experiment  Stations  has  in  recent 
years  issued  a  few  publications  giving  account  of  the  work  of  insti- 
tutes in  this  country  and  similar  work  abroad,  and  has  published  the 
proceedings  of  the  American  Association  of  Farmers'  Institute 
Workers. 

In  a  few  of  our  States  the  farmers'  institutes  are  quite  thoroughly 
organized,  have  liberal  financial  supjwrt,  and  reach  a  large  percent- 
age of  farmers,  but  in  many  States  and  in  the  Territories  the  move- 
ment is  yet  in  a  comparatively  weak  condition,  and  the  organization 
and  means  for  this  work  are  inadequate.  In  19  of  the  States  and  Ter- 
ritories no  special  appropriations  for  institutes  are  made,  the  funds 
for  this  work  being  taken  from  funds  provided  for  the  support,  of 
the  agricultural  colleges  or  the  State  boards  of  agriculture.  In  23 
States  and  Territories  t  he  appropriations  range  from  nothing  to  $1,000 
per  annum;  in  1l\  from  *1,00()  to  *5,000;  in  3,  from  *5,(K)0  to$10,000; 
in  4,  from  810,000  to  *15,000,  and  in  3,  above  815,000,  While  in  most 
casi^s  these  figures  do  not  represent  the  total  expenditures  for  farm- 
ers' institutes,  tlu^y  indicate  fairlj'^  well  the  extent  to  which  the  move- 
mc^nt  is  organized  in  different  sections.  It  is  apparent  that  in  more 
than  half  of  th(*  States  and  Territories  much  needs  to  be  done  in  the 
way  of  starting  and  perfecting  an  organization  for  conducting  farm- 
ers'institutes.  If  an  interest  in  the  work  could  be  aroused  among 
the  farmers  in  these  sections  and  the  way  to  secure  the  institutes 
pointcHl  out,  it  is  fair  to  presume  that  funds  for  the  more  liberal  sup- 
port of  the  movement  would  be  speedily  forthcoming.  This  Depart- 
ment, through  its  Office  of  Experiment  Stations,  may  assist  in  this 
work  of  organization  in  the  same  way  that  it  has  helped  the  experi- 
ment stations  throughout  the  country.  The  visits  of  the  officers  of 
the  l)(^parlm(»nt  to  the  stations  in  the  different  States  and  the  confe^ 
ences  held  at  Washington  and  at  the  meetings  of  the  Association  of 
Am(»rican  Agricultural  Colleges  and  Experiment  Stations  have,  it  is 
believed,  done  much  to  systematize  the  work  of  the  stations  and  make 
them  more  efficient.  In  a  similar  way  an  institute  specialist  from 
this  Offi(*o  might  visit  the  nmnagers  of  the  institutes  and  the  insti- 
tutes themselves  in  difTeront  Stales  and  Territories,  and  meet  rep- 
resi^ntalive  institute  managei's  and  workers  at  Washington  or  in 
c()nf(»rences  held  in  different  i)arts  of  the  country.  Ah'cady  there 
is  a  successfully  conducted  American  Association  of  Farmers'  Insti- 
tute Workers,  which  may  easily  ho  developed  so  as  to  become  a  ^"cry 
important  factor  in  the  further  development  of  the  farmers'  institnte 
movement. 

At  the  recent  convention  of  this  association  delegates  were  present 
from  L'4  Slates.  How  to  secure  competent  institute  workers  vas  • 
problem  seriously  tr(»u})ling  nearly  all  of  the  delegates,  even  those  com- 
ing from  the  Statics  wIkm-c  the  institutes  are  most  thoroughly  orgauizc^ 
and  successfuly  conducted.  The  demand  is  for  institute  workershav- 
ing  a  wide  range?  of  knowledge  regarding  the  science  and  practice  of 
iiTj.i(.nifiir-  jitid  particularly  up-to-date  information  regarding  the 


OFFICE   OF   EXPEBIMENT   STATIONS.  259 

peas  that  is  being  made  throughout  the  world  in  studying  problems 
T     altnre  both  at  the  experiment  stations  and  on  the  farms.     Such 
Q      «  relatively  scarce,  except  among  the  officers  of  our  agricultural 
I  and  experiment  stations  whose  other  duties  are  in  most  cases 

>ji.c»CL  J  that  they  can  not  be  expected  to  devote  much  time  to  insti- 
e  worjt.     There  is  need  of  developing  a  class  of  institute  workers 

0  shall  combine  successful  practical  experience  and  scientific 
awledge  of  agriculture  with  the  ability  to  address  large  audiences 
farmers  in  a  way  not  only  to  hold  their  attention,  but  also  to 
part  to  them  definite  information  and  instruction.  This  involves 
)  creation  of  a  corps  of  institute  workers  who  shall  receive  suffi- 

aries  to  induce  them  to  make  specific  preparation  for  their 
id  to  enable  them  to  keep  the  information  in  their  addresses 

vu  1  te  by  studies  pursued  from  year  to  year.  In  the  task  of 
v^el  J  and  training  these  men  the  Department  can  help  by  fur- 
»hing  cucm,  with  the  Department  publications  and  information 
rongh  correspondence.  This  is  already  done  to  a  considerable 
tent,  but  may  be  more  efficiently  and  thoroughly  done  by  having 

the  Department  a  regular  agency  for  this  work.  The  institute 
»rkers  would  undoubtedly  appeal  to  the  Department  with  much  more 
)edom  if  they  felt  that  their  work  was  definitely  recognized  there, 
is  the  case  with  the  agricultural  colleges  and  experiment  stations. 
ley  should  also  be  made  to  understand  that  they  are  very  welcome 
come  to  the  Department,  and  by  residence  at  Washington  for  a 
iger  or  shorter  time  have  opportunities  for  acquiring  information 
rough  i)ersonal  contact  with  the  officers  of  the  Department,  the  use 
its  Library,  etc. 

This  Department  might  also  aid  in  this  movement  by  sending  out 
jturers  to  address  representative  institutes  in  different  States  on  the 
>:  the  Department.     Thus  far  the  Department  has  trusted  very 

»iy  to  its  publications  for  the  dissemination  of  the  information 
Lich  it  gathers,  and  which  has  grown  to  be  very  large  in  extent  and 

1  tty.     It  would  hardly  be  practicable  for  the  Department  to  be 
r      nted  in  a  single  year  at  any  considerable  number  of  institutes 

ly  one  State  or  Territory,  but  it  is  believed  that  more  might  be 

B  to  bring  the  work  of  the  Department  directly  to  the  attention  of 

5  leaders  in  this  enterprise  through  the  attendance  of  Department 

jrs  at  representative  meetings,  which  might  be  held  from  time  to 

)  in  the  diffei'ent  States  under  such  conditions  as  would  bring 

)ther  relatively  large  numbers  of  farmers.     In  this  way  the  infiu- 

ue  of  the  Department  would  be  extended  and  its  officers  would  have 

portunities  which  they  now  lack  for  finding  out  what  the  farmers 

ly  desire  to  have  the  Department  do  for  their  benefit.     An  organi- 

uion  in  the  Department  to  promote  this  work  would  undoubtedly 

ike  it  possible  for  the  Department  to  do  much  more  in  this  direction, 

en  without  any  considerable  funds  especially  devoted  to  the  purpose. 

In  general,  this  Department  should  act  through  its  Office  of  Experi- 

3nt  Stations  as  a  sort  of  clearing  house  for  the  farmers'  institute 

jvement,  as  it  has  done  in  the  case  of  the  agricultural  experiment 

ions;  that  is,  it  should  become  the  center  for  the  focalization  and 

^mination  of  information  and  influences  which  will  serve  to  develop 

n    )rs'  institutes,  and  make  them  a  more  efficient  means  for  the 

u      ion  of  our  farmers  and  the  improvement  of  our  agriculture. 

efore  recommend  that   an  appropriation  of  $6,000  be  asked 

r  lo  enable  this  Office  to  aid  the  farmers'  institutes  during  the  fiscal 

1904. 
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ASSOCIATION  OF  AMERICAN  AGRICULTURAL    COLLEGES  AND   EXPERI- 
MENT STATIONS. 

The  fifteenth  annual  convention  of  this  association  was  held  at 
Washington,  D.  C,  Novemlx^r  12-14,  1901.  The  Director  of  this 
Office  was  a  delegate  and  was  also  reelected  bibliographer  of  the  asso- 
ciation. A  number  of  other  officers  of  the  Department  attended  Ihe 
convention  and  took  part  in  its  proceedings.  The  stenographic  report 
of  the  proceedings  was  prepared  under  the  supervision  of  the  Director, 
and  has  since  been  edited  by  him  and  Mr.  W.  11.  Deal,  of  this  Office, 
and  the  chairman  of  the  executive  committee  of  the  association,  and 
issued  as  Bulletin  No.  115. 

Reports  were  made  by  the  committee  on  methods  of  teaching  agri- 
culture, indexing  agricultural  literature,  and  graduate  study  at 
Washington.  The  Director  of  this  Office  has  performed  a  con- 
siderable amount  of  work  during  the  past  year  as  a  member  of  these 
three  committees. 

A  committee  was  appointed  to  prepare  a  collective  college  and 
experiment  station  exhibit  at  the  St.  Louis  Exposition,  and  the 
Director  of  this  Office  was  made  a  member  of  this  committee. 

The  committee  on  cooperation  between  the  stations  and  this  Depart- 
ment made  the  following  report,  which  was  adopted: 

Your  committee  on  cooperation  between  the  stations  and  tlie  Department  of 
Agriculture  would  respectfully  submit  the  following  rei)ort  as  supplementary  to 
the  report  of  one  year  ago: 

A  year  of  reflection  and  observation  has  strongly  confirmed  your  committee  in 
the  l>elief  that  the  i)rinciplea  for  guidance  in  cooperation  between  the  stations  and 
the  Department  of  Agriculture  which  were  emlKxiied  in  your  committee's  report 
one  year  ago  and  adopted  by  the  association  are  substantially  correct.  \ery 
satisfactory  progress  has  been  made  during  the  year  in  systematizing  cooperation. 
While  it  is  perhaps  unnecessary  to  add  anything  to  the  previous  statement  of 
principles,  yet  a  little  fuller  explanation  may  not  be  inadvisable:  and  your  com- 
mittee would  therefore  add  the  following  recommendations: 

First.  When  cooi>eration  is  desired  by  the  station,  it  is  deemed  advisable  that 
th(»  proposal  for  such  cooperation  be  made  to  the  Department  by  the  directoir  of 
the  experiment  station.  Where,  on  the  other  hand,  the  Department  desires 
cooperation  of  the  station,  it  is  deemed  advisable  that  the  pTox>osal  be  made  in 
the  first  instance  to  the  director  rather  than  to  a  member  of  nis  staff. 

Second.  Wliile  it  is  well  understfxxl  that  no  financial  obligations  can  be  under- 
taken beyond  the  end  of  the  fiscal  year,  yet  it  sliould  be  recognized  that  any 
arrangement  for  j^i^it  experimentation  which  requires  some  years  to  comi^ete 
creates  a  moral  obligation  upon  both  parties  to  carry  the  work  to  a  conclusion. 

Third.  When  a  line  of  investigation  has  been  in  progress  in  any  State  under  the 
ausi)ices  of  either  institution,  it  is,  as  a  rule,  unwise  for  the  other  party  to  under- 
take independently  the  same  line  of  investigation,  at  least  until  after  full  con- 
sultation upon  tlie  subject. 

The  following  resolutions  regarding  a  new  building  for  this  Depart- 
ment were  adopted : 

Whereas  the  United  States  Department  of  Agriculture  has  long  since  outgrown 
the  single  building  originally  provided  for  its  si>ecial  use;  and 

Whereas  this  Department'  has  accomplished  unmeasured  good  in  the  advance- 
ment of  agriculture  in  these  United  States;  and 

Whereas  this  division  of  Government  service  has  been  appropriately  reo^ni^ 
by  advancing  its  chief  officer  to  the  high  jwsition  of  a  meniDer  of  the  President  8 
Cabinet:  Therefore  l)e  it 

licsolvcd  by  the  Assovidtion  of  American  Agneiiltural  Colleges  and  Experinm 
Stdtionft  in  con  rent  ion  asseinbled.  That  we  urge  upon  Congress  the  necessity «"» 
ivis<lom  of  providing  a  building  for  the  accommodation  of  the  Department  of 
Agriculture,  which  in  magnitude  shall  be  sufficient  to  amply  accommodate  for 
iecades  to  come  the  still  exi)anding  divisions  of  departmental  effort,  and  which 
:iiiiii  x>iT»p^riy  rpT>»-"«M»nt  in  its  architecture  the  enormous  importance  of  agricttl- 
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UFO  ill  this  conntry,  and  which  shall  constitnte  a  worthy  member  of  the  Govem- 
nent's  collection  or  buildings  in  this  the  Capital  City  of  the  United  States. 

Resolved  ^  That  the  secretory  of  this  association  be  directed  to  forward  a  copy 
)f  these  resolutions  to  the  Hon.  James  Wilson,  Secretary  of  Agriculture,  and  to 
he  presiding  officers  of  both  the  legislative  branches  of  the  Government. 

Among  the  subjects  of  general  interest  discussed  at  this  convention 
were  plant  breeding,  experiments  ^vith  grasses  and  forage  plants,  irri- 
gation in  humid  regions,  and  range  improvement  and  administration. 
fV  pai)er  on  agricultural  libraries  was  read  by  the  Librarian  of  this 
Department.  The  annual  address  of  the  president  of  the  association. 
Or.  A.  W.  Harris,  presented  the  development  of  the  land-grant  col- 
eges  as  instrumentalities  for  technical  education,  and  contained  an 
argument  for  the  support  of  higher  education  with  public  funds. 

RELATIONS  WITH  FOREIGN  INSTITUTIONS. 

The  work  of  preparing  a  card  catalogue  of  foreign  agricultural 
institutions  for  education  and  research  has  been  continued,  and  an 
account  of  the  organization,  equipment,  expenditures,  and  work  of 
about  720  experiment  stations  has  been  published  as  Bulletin  No.  112 
of  this  Office.  The  work  of  revising  this  bulletin  is  now  in  hand,  and 
quite  a  large  amount  of  additional  information  has  been  obtained  for 
this  purpose. 

One  of  the  most  important  recent  events  from  an  agricultural  point 
of  view  is  the  establishment  of  the  department  of  agriculture  and 
technical  instruction  for  Ireland.  This  department  was  organized 
for  the  purpose  of  aiding,  improving,  and  developing  agriculture, 
fisheries,  and  other  industries  in  Ireland  in  such  a  manner  as  to  stimu- 
late and  strengthen  the  self-reliance  of  the  people.  The  department 
Is  associated  with  four  advisory  and  cooperating  boards  or  commit- 
iees,  and  has  an  endowment  of  over  $800,000,  besides  funds  for  main- 
jaining  a  number  of  institutions  turned  over  to  it.  The  distinctive 
igricultural  features  already  inaugurated  are  along  the  lines  of  agri- 
mltural  instruction,  the  improvement  of  live  stock,  and  agricultural 
experiments  and  investigations.  The  plans  for  the  improvement  of 
ive  stock  include  the  introduction  of  pure-bred  stallions  and  bulls, 
?rhich  are  loaned  or  sold  on  contract  to  farmers,  and  the  distribution 
>f  awards  for  approved  animals  gi'own  by  the  farmers.  The  building 
>f  cooperative  creameries,  the  erection  of  plants  for  pasteurizing  milk, 

id  the  promotion  of  other  means  for  encouraging  dairy  husbandry 
%te  brought  about  by  a  system  of  loans.  Cooperative  experiments  for 
the  introduction  of  new  products  and  industries  and  other  enterprises 
of  a  practiciil  nature  are  being  developed. 

Among  other  noteworthy  events  in  Great  Britain  are  the  establish- 
ment of  a  private  experiment  station  of  the  American  type,  known  as 
the  Aynsome  Experiment  Station,  at  Grange-over-Sands,  Lancashire, 
England,  by  J.  S.  and  T.  M.  Remington,  and  the  holding  of  a  nature 
study  exhibition  of  international  scope  at  Regents  Park,  London,  at 
which  this  Department  exhibited  a  collection  of  publications  on  nature 
study  from  the  different  agricultural  colleges,  experiment  stations, 
and  departments  of  agriculture  in  the  United  States. 

In  France  an  office  of  agricultural  information  has  been  established 
Under  the  ministry  of  agriculture.  It  takes  the  place  of  the  former 
bureau  of  agricultural  statistics  and  food  products,  and  will  collect 
ind  pu]>lish  statistical  information  in  regard  to  agriculture,  agricul- 
tural labor,  products  and  conditions,  imports,  public  sales,  etc.,  in 
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France  and  foreign  countries.  It  will  also  study  and  report  on  methods 
of  i)acking,  i)rescrving,  and  shipping  agricultural  prcM^ucts,  and  will 
publish  the  results  of  scientific  investigations  in  agriculture  in  France 
and  foreign  countries  and  the  proceedings  of  agricnltural  sooietieB, 
syndicates,  and  other  similar  bodies. 

Agricultural  instruction  in  the  British  West  Indies  is  rapidly  assom- 
ing  definite  form  under  the  supervision  of  Dr.  Morris,  Imperial  com- 
missioner of  agiiculture  for  the  West  Indies.  At  present  the  system 
comprises  lectures  to  toachei*8  in  (charge  of  elementary  schools,  agri- 
cultural teaching  in  secondarj'^  schools  and  colleges,  and  itinerant 
instruction  to  planters.  The  Imperial  department  of  agriculture  has 
issued  a  text-book  on  nature  study  for  the  use  of  teachers  and  has 
recently  begun  the  publication  of  a  fortnightly  review  known  as 
Agricultural  News. 

Among  experiment  stations  recently  established  are  the  Seed  Contrd 
Station  for  Forest  Seeds  in  connection  with  the  Royal  Prussian  For- 
estry Academy  at  Eberswalde ;  the  Agricultural  Experiment  Station  at 
Augustonl>erg,  formed  by  tlie  union  of  the  chemical  and  botanical 
stations  formerly  located  at  Karlsruhe;  a  dairy  station  in  connection 
with  the  Agricultural  Institute  at  Gembloux,  Belgium;  an  agricul- 
tural physiological  experiment  station  in  connection  with  th6  Tech- 
nical High  School  at  Prague,  Austria,  and  an  experimental  fann 
established  in  the  fall  of  1000  at  Grafton,  New  South  Wales,  for  the 
purpose  of  introducing  the  dairy  industry  on  the  north  coast.  The 
department  of  agriculture  of  Victoria,  Australia,  is  agitating  the  ques- 
tion of  establishing  experiment  stations  in  place  of  the  existing  dem- 
onstration fields  and  farms,  which,  while  adequate  for  the  develop- 
ment of  new  agricultural  industries  in  Victoria,  are  not  broad  enough 
in  scope  for  a  liigh  grade  of  investigational  work. 

Work  for  the  Civil  Service  Commission. 

The  Director  of  this  Office  has  continued  to  act  as  the  general  repre- 
sentative of  the  Department  in  matters  relating  to  examinations  held 
by  th(*  Civil  Service  Commission  for  technical  and  scientific  positions  in 
the  Department.  The  number  of  papers  received  from  the  Commis- 
sion, recorded  in  this  Oflice,  and  rated  by  examiners  in  the  Depart- 
ment during  the  year  was  about  400,  as  compared  with  260  last  year. 
Besides  the  r<»gular  examinations,  37  special  examinations  were  held 
during  the  year.  Tlie  register  for  scientific  aids  has  been  continued 
and  a  considerable  number  of  appointments  have  been  made  from  it 
during  the  past  year.  The  examination  for  ^'assistant"  has  been 
greatly  simplilied,  and  as  combined  wit  h  the  examination  for  scientific 
aid  has  i)rovide(l  a  regular  method  for  the  entrance  of  competent 
scientific  aids  into  the  classiiied  service.  Considerable  attention  was 
given  to  the  formulating  and  discussion  of  plans  for  the  registration 
of  laboreis.  This  resulted  in  an  order  issued  by  the  President  Jnly 
2,  1002,  regulating  the  appointment  of  laborers  in  the  Department 
and  providing  for  a  boaid  of  labor  employment,  which  has  been 
appointed  by  the  Secretary  and  entered  upon  it«  duties.  With  the 
growth  of  the  business  of  the  Department  and  the  consequent  increase 
in  the  numl3<»r  of  its  employees,  the  work  involved  in  the  relations  of 
his  Oflice  with  the  Civil  Ser\ice  Commission  has  grown  to  be  oonaid' 
^T'able. 
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Publications  of  the  Office. 

I      ing  the  year  the  Office  issued  39  documents,  aggregating  3,768 

8.     These  include  9  numbers  of  the  Experiment  Station  Record, 

0  i/echnical  bulletins,  2  reports,  6  Farmers'  Bulletins,  2  circulars,  and 

articles  for  the  Yearbook  of  the  Department.     There  were  also  57 

tides,  aggregating  1,257  pages,  published  as  separates.  Two  other 
lumbers  of  the  Experiment  Station  Record  and  6  bulletins,  contain- 
ag  1,116  pages,  were  prepared  and  submitted  to  the  Division  of  Pub- 
ications  during  the  year.  The  plan  has  recently  been  followed  of 
ombining  smaller  articles  on  related  subjects  in  larger  reports  and 
iletins  for  limited  circulation  and  employing  separates  to  supply 
aditional  demands  for  the  individual  articles.  This  results  in  a  saving 
•f  labor  and  expense  and  at  the  same  time  secures  a  more  effective 
Listribution  of  the  publications.  The  lack  of  funds  for  printing 
luring  a  portion  of  the  year  retarded  the  publication  of  a  number  of 
locuments  prepared  in  this  Office  during  the  period  covered  by  this 
eport. 

The  several  reports  annually  made  to  Congress  by  this  Office  were 
he  past  year  combined  in  one  document,  entitled  the  Annual  Report 
)f  the  Office  of  Experiment  Stations.  It  was  hoped  that  this  would 
lecure  more  prompt  and  economical  publication  of  this  material  and 
lo  away  with  the  necessity  for  the  passage  of  several  joint  resolutions 
)y  Congress  to  provide  for  the  printing  of  different  documents  as 
litherto.  In  transmitting  this  report  to  Congress  it  was  recommended 
hat  provision  be  made  for  printing  it  annually.  No  action  was  taken 
►n  this  recommendation,  and  even  the  resolution  for  the  printing  of 
he  report  for  last  year  failed  to  pass  the  House  of  Representatives. 
Ls  it  is  quite  important  that  the  officers  of  the  agricultural  colleges 
,nd  experiment  stations  be  provided  with  copies  of  this  report  from 
'ear  to  year,  I  recommend  that  efforts  be  continued  to  secure  the  con- 
ent  of  Congress  to  a  measure  providing  for  its  annual  printing. 

experiment  station  record. 

The  Experiment  Station  Record,  containing  a  comprehensive 
eview  of  the  literature  of  agricultural  science,  as  well  as  editorials  on 
Qatters  of  particular  interest,  special  articles,  and  notes  covering  a 
dde  range  of  subjects  related  to  agriculture,  has  been  published  as 
leretofore  under  the  general  editorial  management  of  Dr.  E.  W.  Allen, 
assistant  director  of  the  Office.  In  Volume  XIII,  which  has  been  com- 
)leted,  considerably  more  space  has  been  devoted  to  editorials  and 
lotes  than  formerly.  Increased  attention  has  been  paid  to  the  items 
mblished  under  the  latter  head.  These  have  included  facts  concern- 
ng  the  current  work  of  the  experiment  stations  and  changes  in  their 
staffs,  notices  of  new  journals,  brief  summaries  of  the  proceedings  of 
various  associations,  comments  on  agricultural  education  and  investi- 
iration  in  foreign  countries,  personal  items,  and  many  other  subjects 
)f  special  interest  to  readers  of  the  Record.  In  order  to  enable  the 
[)ublication  of  more  material  in  the  space  available,  the  abstracts 
iave  been  printed  wholly  in  brevier  tyx)e,  instead  of  in  long  primer 
md  brevier  as  in  earlier  volumes.  This  method,  while  permitting  the 
)ublication  of  much  more  material,  has  greatly  increased  the  labor 
nvolved  in  the  preparation  of  the  Record.  Notwithstanding  the  use 
>f  smaller  type  it  is  still  difficult  to  find  sufficient  space  for  adequate 
ibstracts  of  even  the  more  important  articles  in  the  rapidly  increas- 
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ing  amount  of  agricultural  literature  reviewed.  During  the  last  three 
years  the  number  of  pages  reviewed  has  more  than  doubled.  (In 
Volume  X  57,230  pages,  and  in  Volume  XIII,  115,427.)  Tlie  abstraol 
committee  of  the  Association  of  Official  Agricultural  Chemists,  which 
previously  cooperated  with  this  Office  in  the  preparation  of  abstracts 
on  methods  of  agricultural  analysis,  has  been  discontinued,  and  this 
work  has  been  attended  to  by  the  editorial  staff  of  the  Office. 

The  thirteenth  volume  of  the  Record  comprises  931  pages  devoted 
to  abstracts,  58  to  editorials,  07  to  si)ecial  articles,  and  56  to  not^, 
which,  with  name  and  subject  indexes,  makes  a  volume  of  over  1,200 
pages.  It  contains  abstracts  of  378  bulletins  and  59  reports  of  experi- 
ment stations  in  the  United  States,  205  publications  of  the  Depart- 
ment of  Agriculture,  and  1,555  repoi'tsof  foreign  investigations.  The 
total  number  of  abstracts  is  L*,800,  and  the  total  number  of  pages  in 
the  publications  abstracted  is  115,427.  In  addition,  briefer  reference 
is  made  to  nearly  1,500  oilier  articles  which  did  not  seem  to  call  for 
extended  notice.  The  total  number  of  abstracts  and  titles  together 
is  4,290,  classified  as  follows:  Chcmistrj^  326;  botany,  182;  fermen- 
tation and  bacteriology,  47 ;  zoology,  47 ;  meteorology''  and  elimatolog}', 
152;  air,  water,  and  soils,  127;  fertilizers,  184;  field  crops,  475;  hor- 
ticulture, 480;  forestry,  lOO;  seeds  and  weeds,  82;  diseases  of  plants, 
291;  entomology,  342;  foods  and  nutrition,  252;  animal  production, 
264;  dairy  farming  and  dairying,  264;  veterinary  science  and  prac- 
tice, 385;  technology,  24;  agricultural  engineering,  101 ;  statistics  and 
miscellaneous,  159. 

This  volume  also  contains  special  articles  as  follows:  "Agricultural 
experiment  stations  of  Hungary;"  *'The  ash  constituents  of  plants, 
their  estimation  and  their  importance  to  agricultural  chemistry  and 
agriculture,"  by  H.  Tollens,  published  in  two  parts;  "New  agricul- 
tural building  at  Purdue  Univeraity;"  and  "The  station  f or  phint 
breeding  at  Svalof,  Sweden,"  by  I).  G.  Fairchild.     Condensed  accounts 
of  the  proceedings  of  the  eighteenth  annual  convention  of  the  Associa- 
tion of  Official  Agricult  ural  Chemists  and  of  the  fifteenth  annual  con- 
vention of  the  Association  of  American  Agricultural  Colleges  and 
ExperiuKMit  Stations  are    included.     The  following  topics  are  dis- 
cussed  in  the  editorials:     Investigations  of  poisonous  plants;  the 
Hungarian  experiment  station  system;  statistics  of  agricultural  col- 
leges and  experiment  st^itions  for  1900;    need  for  investigation  in 
stock  breeding;  organization  of  the  Bureau  of  Soils;  the  use  of  funds 
for  hsise  of  colleger  land  grant;  new  agricultural  building;  Prof.  Max 
Maercker,  deceased;  a  school  of  practical  agriculture  and  horticul- 
ture; farm  practice  in  agricultural  education;  a  graduate  school  of 
agriculture;  the  new  Hureau  of  Agriculture  for  the  Philippine  Islands 
Sir  Joseph  Henry  Gilbert,  deceased;  agricultural  education  in  Eng 
land  under  the  county  councils;  William  Le  Roy  Broun,  deceased 
new  aspects  of  agricniltural  education;   the  department  of  agricul 
ture  for  Ireland;  a  new  experiment  station  in  England;  the  agricul 
tural  experiment  stations  of  the  world;  cooperative  fertilizer  expert 
ments  in  Germany;  "euphorimetry,"  or  the  art  of  measuring  the 
fertility    of    the    soil;    agricultural-meteorological    observations  u^ 
Russia;  th(>  agricultural  approi)riation   act,   1902-1903;   J.  Sterling 
Morton,  third  Secretary  of  Agriculture;  cooperation  in  experimenta- 
tion; x)rogress  of  experinn^nt  stations  abroad;   meeting  of  farmers' 
nstitute  workers  at  Washington;  agiicultural  experiment  stations 
■^    Victoria,  Australia;  i)ermanent  location  of  Porto  Rioo  station; 
..     "»Uinfciiasti^  vii^Ttr  of  Ame''^*an  stations  and  colleges;  biologicftl 
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ioil  Studies;  a  new  departure  in  agricultural  education;  and  the  early 
literature  of  agriculture. 

Pressure  of  matter  and  the  limitations  of  space  have  made  it  neces- 
sary to  condense  more  in  the  abstract  part  of  the  Record,  and  to  con- 
tine  the  abstracts  of  even  the  most  important  articles  to  a  concise 
statement  of  the  scope  and  the  principal  results.  In  general,  the 
length  given  to  an  abstract  depends  upon  the  extent  and  character  of 
the  article  and  its  relation  or  application  to  science.  The  most  fre- 
quent suggestion  for  improving  the  Record  is  that  more  details  be 
^iven  in  the  abstracts,  and  to  those  who  do  not  have  access  to  the  for- 
eign literature  in  the  original  or  read  it  readily  a  fuller  abstract  would 
often  be  of  service.  The  aim  has  been  to  give,  in  the  12  numbers  of 
100  pages  each  which  are  issued  annually,  as  comprehensive  a  review 
as  possible  of  the  literature  of  agricultural  science,  so  as  to  enable  the 
agricultural  investigator  and  instructor  and  others  whose  work  requires 
a  knowledge  of  the  progress  which  is  being  made,  to  keep  abreast  of 
the  times,  and  to  look  up  the  current  literature  on  any  phase  of  agri- 
cultural science,  as  occasion  requires.  There  is  continued  evidence 
of  the  usefulness  of  the  Record  in  its  present  form  and  of  the  wisdom 
of  its  publication  as  a  public  document.  It  fills  a  place  which  is  not 
occupied,  except  in  part,  by  any  other  periodical  in  the  world,  and 
its  publication  could  not  be  profitably  undertaken  by  any  private 
publishers.  Many  calls  come  for  it  from  institutions  and  specialists 
in  foreign  countries,  only  a  part  of  which  can  be  met.  A  large 
amount  of  agricultural  literature  in  the  shape  of  books,  bulletins, 
periodicals,  and  excerpts  is  now  received  in  exchange  for  the  Record, 
svhich  is  of  material  assistance  in  following  up  the  review. 

The  detailed  subject  indexes  of  the  first  12  volumes  of  the  Record 
ind  of  Bulletin  No.  2  of  the  Office,  which  contains  a  digest  of  experi- 
ment station  reports  for  1888,  have  been  combined  in  a  general  index. 
This  furnishes  a  complete  index  to  all  experiment  station  work  in  this 
Bountry  since  the  passage  of  the  Hatch  Act,  and  to  a  very  large  pro- 
portion of  all  other  contemporaneous  literature  along  lines  related  to 
agricultural  science.  The  publication  of  this  index  will  be  of  great 
sonvenience  and  value  in  connection  with  the  work  of  this  Office,  and 
to  the  large  number  of  experiment  station  workers  and  others  making 
constant  use  of  the  Record.  The  index  is  nearly  ready  for  the  printer, 
and  it  is  hoped  that  arrangements  may  be  made  for  its  early  publi- 
cation. 

MISCELLANEOUS  PUBLICATIONS. 

The  miscellaneous  publications  of  the  Office  consist  chiefly  of  (1) 
technical  bulletins  and  reports,  and  (2)  Farmers'  Bulletins,  including 
the  series  known  as  Experiment  Station  Work.  The  editorial  work 
involved  in  the  preparation  of  these  publications  for  submission  to  the 
Division  of  Publications  constitutes  the  business  of  the  editorial 
division  of  this  Office,  of  which  Mr.  W.  H.  Beal  is  chief. 

TECHNICAI.  BULLETINS. 

The  Evolution  of  Reaping  Machines,  by  Merritt  Finley  Miller  (Bul- 
letin No.  103,  pp.  43,  pis.  9,  fig.  1),  is  a  summarized  history  of  the 
various  stages  in  the  development  of  reaping  machines,  showing  the 
more  important  advances  made  in  developing  the  perfected  modern 
harvester. 

Results  of  Investigations  on  the  Rothamsted  Soils,  being  the  Lec- 
tures Delivered  under  the  Provision  of  the  Lawes  Agricultural  Trust, 
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by  Bernard  Dyer  (Biillelin  No.  106,  pp.  189).  These  lectures  sum- 
marize  the  results  of  all  observations  and  experiments  made  on 
Rothamsted  soils  up  to  the  time  of  the  preparation  of  the'lectures 
in  1901,  including  the  results  of  the  author's  exhaustive  studies  on 
the  phosphoric  acid  and  potash  contents  of  the  soils. 

Proceedings  of  the  Sixth  Annual  Meeting  of  the  American  Associa- 
tion of  Farmoi's'  Institute  Workers,  held  at  Buffalo,  N.  Y.,  Septem- 
ber 18  and  19,  1901,  edited  by  A.  C.  True  and  D.  J.  Crosby,  for  the 
Office  of  Experiment  Stations,  and  G.  C.  Creelman,  for  the  association 
(Bulletin  No.  110,  pp.  55). 

Organization  Lists  of  the  Agricultural  Colleges  and  Experiment 
Stations  in  the  ITnited  States,  with  a  List  of  Agricultural  Experiment 
Stations  in  Foreign  Countries  (Bulletin  No.  Ill,  pp.  130),  contains 
the  staff  of  the  Office  of  Experiment  Stations  and  a  list  of  the  officers 
of  the  Association  of  Agricultural  Colleges  and  Experiment  Stations, 
of  the  Association  of  Official  Agricultural  Chemists,  of  the  Associa- 
tion of  Economic  Entomologists,  of  the  Association  of  Veterinarians 
of  Exixu'iinent  Stations,  and  of  the  American  Association  of  Farmers' 
Institut(^  Workers;  a  list  of  agricultural  colleges  and  experiment  sta- 
tions in  the  United  States,  with  governing  lK)ards,  courses  of  study, 
boards  of  instruction,  station  staffs,  and  a  list  of  station  publications 
received  by  the  Office  of  Experiment  Stations  during  1901 ;  a  list  of 
experiment  stations  in  G7  foreijru  countries,  with  their  locations  and 
directors,  and  a  list  of  their  publications  received  by  the  Office  of 
Experiment  Stations  during  1901.  The  bulletin  contains  a  complete 
index  of  names. 

Agricultural  Experiment  Stations  in  Foreign  Countries,  by  A.  C. 
True  and  D.  J.  Crosby  (Bulletin  No.  112,  pp.  230).  This  bulletin 
summarizes  the  available^  information  i*egarding  personnel,  origin, 
equipment,  income,  and  lines  of  work  of  about  720  agricultural 
experiment  stations  and  related  institutions  in  some  46  foreign  coun- 
tries.    Tlie  matter  is  arranged  alphabetically  by  countries  and  cities. 

Statistics  of  the  Land-Grant  Colleges  and  Agricultural  Experiment 
Stations  in  the  L7nited  States  for  the  Year  ended  June  30,  1901  (Bul- 
letin No.  114,  pp.  3!)),  shows  the  number  of  officers  and  students, 
endowment,  equipment,  and  revenue  of  the  colleges,  and  the  number 
of  officers,  revenues,  expenditures,  lines  of  work,  additions  to  equip- 
ment during  the  year,  and  number  of  publications  of  the  stations. 

Report  of  the  Director  of  the  Office  of  Experiment  Stations  for 
1001,  by  A.  C.  True  (Annual  Reports,  Department  of  Agriculture,  PP- 
175-233). 

Annual  Report  of  the  Office  of  Experiment  Stations  for  the  Year 
ended  June  30,  1001  (House  Doc.  No.  334,  Fifty-seventh  Congress, 
first  session,  pi).  482,  i)ls.  41).  This  includes  a  report  on  the  work  and 
expenditures  of  the  agricultural  experiment  stations  in  the  United 
States,  with  detailed  reports  of  the  special  agents  in  charge  of  the 
stations  in  Alaska,  Hawaii,  and  Porto  Rico,  and  accounts  of  the  nutri- 
tion and  irrigation  investigations,  thus  combining  in  one  document 
reports  which  heretofore  have  been  published  separately. 

Some  l*rol)lems  of  the  Rural  Common  Schools,  by  A.  C.  True  (Tear- 
book  of  the  I)ei)artnient  of  Agriculture,  1001,  pp.  133-154,  pi.  1,  figs- 
4),  discusses  the  present  needs  of  these  schools  and  suggests  various 
means  of  improvement,  includinglengtheningthe  school  term,  employ- 
"ig  teachers  in  syiui)athy  with  farm  life  and  prepared  to  introduce  the 
iiudy  of  agricultural  subjects,  consolidation  of  small,  iK)orly  equipped 
ar.iw»oiviip  larger  and  better  equii)pe(l  schools,  and  development  of  tl^^ 
,.  ti..')    »s    .n  ii>*'»iiectual  center  o*'  tli  •  <'MTiimunity. 
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Agricultural  Investigations  in  the  Island  Possessions  of  the  United 
States,  by  Walter  H.  Evans  (Yearbook  of  the  Department  of  Agricul- 
ture, 1901,  pp.  503-520),  shows  briefly  the  general  condition  of  agri- 
culture, the  present  status  of  the  principal  agricultural  industries,  and 
traces  the  attempts  that  have  been  made  to  improve  the  agriculture 
of  Porto  Rico,  Hawaii,  and  the  Philippines. 

The  publications  on  the  subjects  of  nutrition  and  irrigation  issued  by 
the'Office  during  the  year  are  noted  on  pages  286  and  300,  respectively. 

FARMEBS'   BULLETINS. 

Irrigation  in  Field  and  Garden,  by  E.  J.  Wickson  (Farmers'  Bulle- 
tin No.  138,  pp.  40,  figs.  18).     See  p.  301. 

How  to  Build  Small  Irrigation  Ditches,  by  C.  T.  Johnston  and  J.  D. 
Stannard  (Farmers'  Bulletin  No.  158,  pp.  28,  figs.  9).     See  p.  301. 

Principles  of  Nutrition  and  Nutritive  Value  of  Foods,  by  W.  O. 
Atwater  (Farmers'  Bulletin  No.  142,  pp.  48,  charts  2).     See  p.^287. 

The  Feeding  oi  Farm  Animals  (revised  edition),  by  E.  W.  Allen 
(Farmers'  Bulletin  No.  22,  pp.  40).  This  useful  summary  of  the  prin- 
ciples on  which  the  successful  feeding  of  farm  animals  is  based  was 
thoroughly  revised  and  brought  up  to  date. 

Experiment-Station  Work. 

Three  numbers  (XVIII-XX,  Farmers'  Bulletins  Nos.  133,  144,  149) 
»nd  a  title-page,  table  of  contents,  glossary,  and  index  to  Volume  I 
3f  this  series  of  bulletins,  embodying  in  popular  form  some  of  the 
more  important  practical  results  of  the  work  of  the  experiment  stations 
in  this  and  other  countries,  were  issued  during  the  year. 

CARD  INDEX. 

Copy  for  1,200  cards  of  the  index  of  experiment-station  literature 
has  been  prepared  in  the  Office  and  forwarded  to  the  Division  of  Pub- 
lications during  the  year.  This  index  is  now  kept  as  closely  up  to 
date  as  the  conditions  under  which  it  is  published  will  permit.  The 
number  of  index  cards  distributed  has  reached  22,500.  The  receipts 
from  sales  of  this  index  during  the  year  were  $145.50.  Owing  to 
requests  for  portions  of  the  index  on  special  topics,  it  has  been  decided 
to  break  a  limited  number  of  sets  to  satisfy  this  demand. 

BIBLIOGRAPHICAL  WORK. 

The  Office  has  cooperated  with  the  Library  of  the  Department  in 
the  preparation  of  a  list  of  works  on  irrigation,  land  drainage,  and 
closely  allied  subjects.  Bibliographies  of  the  botany  of  maize  and 
nitrogen  assimilation,  and  the  sources  of  data  relating  to  ash  analyses 
of  American  farm  products  have  been  added  to.  Considerable  addi- 
tions have  also  been  made  to  the  bibliography  of  nutrition  of  man  and 
animals,  especially  of  bread  and  closely  allied  topics. 

The  collection  and  cataloguing  of  publications  of  the  agricultural 
colleges  and  exi)eriment  stations  in  this  and  other  countries  have  been 
continued  during  the  past  year  as  heretofore,  and  a  list  of  foreign 
experiment  stations  has  been  prepared  and  published  as  in  previous 
years.  In  addition  a  report  (Bulletin  No.  112),  giving  brief  accounts 
of  all  experiment  stations  and  related  institutions  of  which  data  were 
available,  was  published  during  the  year.    (See  page  266.)    A  large 
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number  of  foreign  publications  of  all  kinds  have  been  received  as 
exchanges.  Many  duplicates  of  station  and  other  publications  were 
received,  a  considerable  number  of  which  were  distributed  to  college? 
and  station  libraries  and  officers.  The  number  of  requests  from  col- 
lege and  station  officei's  for  the  loan  of  books  from  the  Department 
Library  increases  from  year  to  year.  The  service  thus  rendered  by 
the  Department  is  greatly  appreciated  by  these  officers,  many  of  whom 
do  not  have  access  to  large  libraries,  and  it  is  hoped  that  hereafter 
such  privileges  may  be  further  extended. 

Sets  of  Department  and  experiment  station  publications  were  fur- 
nished to  the  Alaska,  Hawaii,  and  Porto  Rico  stations.  In  addition 
to  the  large  number  of  Department  and  experiment  station  publica- 
tions reviewed  by  the  editorial  staff  of  the  P^xperiment  Station  Record, 
1,028  new  books  on  subjects  relating  to  agricultural  science  and  prac- 
tice and  several  thousand  numbers  of  periodicals  from  all  parts  of  the 
world  have  been  received  and  examined. 

Experiment  Stations  in  Alaska. 

Agricultural  experiment  stations  wei*e  maintained  during  the  fiscal 
year  VJ02  at  Sitka,  Kenai,  and  Rampart.  The  experimental  work  has 
included  the  growing  of  cei'eals  and  vegetables,  methods  of  reclama- 
tion, drainage,  and  fertilization  of  land,  and  the  curing  and  ensiling 
of  forage  crops.  In  all  these  lines  successful  results  were  obtained, 
and  much  information  which  will  l)o  of  use  to  pei'sons  attempting 
agriculture  in  Alaska  was  acquired.  The  survey  of  different  portions 
of  Alaska  with  reference  to  their  agricultural  possibilities  was  con- 
tinued. The  special  {igent  in  charge  made  a  journey  through  a  large 
portion  of  the  Yukon  River  Valley.  A  reconnoissance  of  the  Copper 
River  region  and  portions  of  the  Fortymile  country  and  the  Xanana 
River  Valley  was  made  during  Sei)tember,  1901,  by  Mr.  Isaac  Jones, 
who  had  been  the  assistant  in  charge  of  the  station  work  at  Rampart. 
Mr.  Jones  estimated  that  in  the  region  covered  by  his  journey  there 
was  some  2,000,000  acres  of  land  suitable  for  farming  and  pasture. 
Grass  grew  abundantly  and  luxuriantly  in  large  regions. 

The  distribution  of  seed  of  hardy  varieties  of  vegetables,  cereals, 
and  grasses  has  been  continued  and  extended,  seed  for  use  the  pres- 
ent season  having  been  sent  to  some  750  addresses.  Many  reports  of 
trials  of  seed  previously  sent  have  been  received,  and  in  this  way 
much  useful  information  has  been  secured.  It  is  evident  that  the 
effoi'ts  made  by  the  Department  to  aid  the  residents  of  Alaska  in  their 
agricultural  work  by  distributing  improved  varieties  of  seeds  have 
produced  ])eneficial  results.  Not  only  has  this  been  of  advantage  tothe 
white  population,  but  the  natives  also  are  learning  to  cultivate  gar- 
dens, and  it  is  reliably  reported  that  there  is  a  large  increase  in  the 
nunil)er  of  natives  who  attempt  to  cultivate  small  patches  of  ground. 

The  supervision  of  the  voluntary  observers  of  the  Weather  Bureau 
in  Alaska  has,  by  arrangement  of  the  chief  of  that  Bureau,  been  con- 
tinued as  in  foriiKM*  yt^ars.  This  entails  considerable  correspondence, 
but  gives  valuabl<^  data  in  return.  There  are  now  18  meteorological 
stations  in  Alaska  supplied  with  instruments  by  the  Weather  Bureau 
which  report  monthly  to  the  experiment  station  at  Sitka. 

A  detailed  report  of  the  operations  of  the  Alaska  exjieriment  sta- 

•^ions  during  1001  was  prepared  by  the  special  agent  in  charge  and 

)ublished  as  a  part  of  tlie  annual  report  of  this  Office  (House  Doc. 

s^o.  334,  Fifty-seventh  Conjrress,  first  session).      A  bulletin,  giving 

jiror.f.i^iijj  foi  *^»e  pvfjDarj'^io*    '^  *^esoil  and  the  planting  of  a  nam- 
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)er  of  crops  adapted  to  Alaska  conditions,  was  prepared  and  issued 
IS  Bulletin  No.  1,  of  the  Alaska  experiment  stations. 

The  station  staff  as  now  constituted  consists  of  C.  C.  Georgeson, 
special  agent  in  charge;  F.  E.  Rader,  assistant  at  Sitka;  H.  P.  Niel- 
sen, in  charge  of  the  station  at  Kenai;  and  J.  W.  Neal,  who  was 
ippointed  to  make  investigations  in  the  Copper  River  country  pre- 
iminary  to  the  establishment  of  a  station  in  that  region. 

The  equipment  of  the  station  in  Alaska  has  been  increased  in  sev- 
eral ways.  At  Sitka  a  barn  50  by  25  feet  and  two  stories  high  has 
t)een  constructed.  This  has  under  one  roof  a  silo,  stalls  for  four  head 
yf  cattle,  seed  and  implement  rooms,  and  rooms  for  the  storage  of 
3rops.  A  cottage  for  the  farm  foreman  and  a  small  blacksmith  shop 
[lave  been  built.  The  small  station  building  at  Kenai  has  been  com- 
pleted and  furnished,  and  a  telephone  line  nearly  a  mile  long  has  been 
constructed  at  Sitka  between  the  headquarters  building  and  the  farm. 


PLANS   FOR  THE   FISCAL   YEAR   1903. 

In  addition  to  tlie  work  previously  undertaken,  preparations  will  be 
made  for  experimental  work  in  the  Copper  River  region.  At  Sitka 
»  beginning  will  be  made  of  establishing  a  nursery  of  hardy  fruits, 
[t  is  hoped  to  construct  a  small  propagating  house  and  procure  nur- 
sery stock  for  propagation  this  fall.  Only  a  limited  amount  of  work 
n  this  line  can  be  done  until  a  horticulturist  is  added  to  the  station 
ftaff.  It  is  also  planned  to  secure  a  small  flock  of  Angora  goats  with 
ir  view  to  ascertaining  whether  these  animals  can  be  successfully 
•eared  in  the  coast  region  of  southern  Alaska.  The  plants  naturally 
growing  in  this  region  will  furnish  abundant  forage  for  goats.  At  the 
venai  station  it  is  proposed  to  continue  the  clearing  of  land  and  the 
crowing  of  experimental  crops  as  heretofore.  Owing  to  the  fact  that 
he  assistant  at  Rampart  declined  to  continue  longer  in  the  service  of 
he  station  the  experimental  work  there  the  present  season  has  been 
luite  restricted.  Mr.  J.  W.  Duncan,  the  local  agent  of  the  Northern 
Commercial  Company,  has  undertaken  to  care  for  the  station  property 
.here  and  to  grow  and  harvest  some  crops.  He  is  also  keeping  a  record 
)f  the  soil  temperatures  at  that  place.  At  Wood  Island  the  Rev.  Curtis 
P.  Coe,  in  charge  of  the  Baptist  Orphanage,  has  agreed  to  conduct 
certain  experiments  with  grain  and  vegetables  at  a  very  moderate 
compensation.  He  has  already  begun  this  work,  and  will  report  results 
in  the  fall. 

It  is  hoped  to  complete  the  headquarters  building  at  Sitka  during 
the  present  year.  The  cost  of  this  work  will  be  about  $2,000.  As 
soon  as  possible  a  small  herd  of  cattle  should  be  placed  at  the  Kenai 
station  and  experimental  work  in  animal  husbandry  begun.  This 
would  involve  the  building  of  a  barn  there  and  the  employment  of 
additional  laborers.  The  station  at  Sitka  should  have  an  equipment 
of  chemical  apparatus  sufficient  for  simple  chemical  work. 

As  long  as  the  income  of  the  stations  is  on  the  present  basis  it  will 
not  be  possible  to  do  more  than  maintain  the  stations  at  Sitka  and 
Kenai  and  do  a  very  limited  amount  of  work  at  one  or  two  places  in 
the  interior.  To  fully  equip  and  creditably  maintain  a  station  either 
at  Rampart  or  in  the  Copper  River  region  will  require  the  annual 
expenditure  of  from  85,000  to  $7,500.  Unless  this  amount  is  provided 
in  addition  to  the  present  appropriation  for  the  Alaska  work,  it  will 
be  necessary  to  confine  our  operations  in  the  interior  for  the  present 
largely  to  such  work  as  can  be  done  in  cooperation  with  the  residents 
of  that  region. 
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Hawau  Experiment  Station. 

For  the  fiscal  year  ended  June  30,  1902,  Congress  authorized  the 
Secretary  of  Agriculture  to  expend  |;12,000  in  the  establishment  and 
maintenance  of  the  agricultural  experiment  station  in  the  Hawaiian 
Islands.  As  described  in  my  previous  report,  preliminary  steps  had 
already  been  tak^n  to  begin  work  along  this  line  and  some  of  the 
clearing  and  building  had  begun.  The  site  donat^l  by  the  Territorial 
authorities  for  the  use  of  the  station  is  an  uneven  strip  of  land  almost 
3  miles  long  and  in  some  places  only  a  few  hundred  feet  wide.  It  is 
situated  on  the  mountain  slope  near  the  city  of  Honolulu,  and  parts 
of  it  are  so  eteep  that  cultivation  in  the  ordinary  sense  is  almost 
impossible.  Portions  of  this  tract  have  been  cleared  and  prepared  for 
cultivation.  The  lower  part  of  the  tract  was  covered  with  a  dense 
growth  of  shrubs  and  the  upper  part  with  timber.  The  only  part  of 
the  station  grounds  adapted  to  cultivation  without  irrigation  was  this 
wooded  portion,  which  by  means  of  its  elevation  receives  a  much 
gi'eater  rainfall  than  the  lower-lying  lands.  This  forest  land  had 
been  planted  to  eucal^'pts  some  years  previous,  but  it  was  thou^^t 
advisable  to  sacrifice  a  part  of  the  trees  to  dry-land  farming  ¥rith 
the  idea  that  most  of  it  would  again  be  restored  to  trees,  including 
more  valuable  species  than  those  which  hitherto  occupied  the  land. 
Thirteen  and  one-half  acres  were  cleared  and  a  considerable  part 
planted  to  fruit  and  other  valuable  trees.  About  35  acres  of  the  lower 
land  was  cleared  of  shrubs  and  part  of  it  prepared  for  cultivation,  the 
intention  being  to  utilize  this  area  for  trial  plats,  gardens,  etc.  When 
planting  was  begun  upon  the  upper  part  of  the  station  grounds  the 
soil  was  found  to  be  decidedly  acid,  and  to  correct  this  fault  lime  was 
applied  at  the  rate  of  a  ton  per  acre.  An  unlimed  plat  was  retained 
as  a  chock  plat  to  observe  the  effect  of  the  lime  dressing.  Fruit  trees 
and  vegetables  that  did  not  gi'ow  well  before  the  soil  was  treated 
flourished  wherever  lime  was  added. 

The  buildings  begun  the  previous  year  were  completed,  and  now 
the  station  possesses  a  residence  for  the  special  agent  in  charge,  an 
office  and  laboratory,  stable,  cottages  for  laborers,  tanks,  etc.  A  small 
two-room  cottage  was  built  on  the  upper  part  of  the  station  grounds 
for  the  caretaker  there,  and  a  3,000-gallon  tank  was  erected  at  the 
same  place,  in  which  is  caught  and  stored  the  water  collected  from 
t  he  roof  of  the  house.  The  exceedingly  heavy  rains  in  August  caused 
the  settling  of  one  of  the  large  tanks,  and  considerable  effort  was 
recjuired  to  right  it.  The  foundation  for  the  tank  had  been  placed 
well  in  the  subsoil,  but  the  long-continued  rains  caused  it  to  soften, 
and  the  tank  settled  several  inches  on  one  side,  throwing  the  pump 
out  of  order. 

Experiments  have  been  begun  with  potatoes  and  taro  to  overcome 
the  very  destructive  diseases  which  seem  to  threaten  the  extinction  of 
thosci  crops.  Taro  forms  the  principal  food  of  the  Hawaiians,  and  the 
ravages  of  the  blight  have  so  curtailed  the  supply  that  there  has  been 
actual  suffering  in  some  places  because  of  the  shortage.  At  present 
the  experiments  are  being  confined  to  the  low-land  taro,  and  an  effort 
is  being  made  to  find  some  remedy  for  the  disease  that  attacks  the 
root.  Dry-land  taro  does  not  appear  to  be  as  susceptible  to  disease, 
but  it  will  be  studi(Kl  also.  It  was  found  in  man}"^  cases  that  imma- 
ture and  diseased  cuttings  were  used  for  planting.  The  low-land  form 
of  taro  ]'e<|uiros  extensive  irrigation,  and  in  practice  the  land  is  kept 
i/w„i4.4i  i'of  a,  considerable  time.    Wherever  the  water  was  allowed  to 
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ecome  stagnant  it  was  found  that  the  root  rot  was  most  prevalent.  By 
16  e  of  fertilizers  it  was  found  possible  to  actively  stimulate  the 
row  of  the  plant  and  make  it  less  liable  to  disease.  Wherever  a 
>plication  of  lime  was  made  there  was  no  disease,  and  with 
)  in  x;ne  management  of  the  water,  selection  of  cuttings,  rotation 
I  crops,  use  of  lime  and  fertilizers  it  was  found  possible  to  not  only 
educe  the  disease,  but  to  considerably  increase  the  production  of  the 
rop. 

The  experiments  with  potatoes  were  conducted  upon  the  island  of 
.ui  in  cooperation  with  one  of  the  residents  of  that  island.     This 
and  formerly  produced  the  most  of  the  potatoes  grown  in  the  archi- 
pelago.    A  disease  locally  known  as  black  rot  has  for  ten  or  more 
'ears  been  seriously  depreciating  the  crop.     This,  as  has  been  deter- 
Qined  by  the  station  authorities,  is  due  to  a  soil  fungus,  and  experi- 
Qents  are  being  undeHaken  to  combat  it.     In  the  field  investigations 
r5  varieties  of  potatoes  were  grown  under  similar  conditions,  and 
ked  differences  were  noted  in  the  susceptibility  of  the  varieties  to 
I         e.     This  work  is  to  be  followed  up  in  the  hope  that  some  sorts 
nay  ue  found  which  are  nearly  or  quite  resistant  to  disease. 

Investigations  were  begun  on  the  diseases  of  poultry,  and  a  bulletin 
iras  issued  in  which  suggestions  were  given  for  the  care  of  fowls  and 
;reatment  of  the  diseases  to  which  they  are  especially  subject,  and  as 

I  result  of  which  poultry  and  eggs  are  excessively  expensive  in  the 
Hawaiian  markets. 

Considerable  interest  has  been  recently  aroused  in  the  production 
)f  fiber  plants,  and  the  farm  manager  of  the  station  was  detailed  to 
nake  a  study  of  the  subject,  and  material  has  been  collected  for  a 
mlletin  on  the  cultivation  of  sisal  and  its  preparation  for  market. 
Attention  has  been  given  to  a  number  of  minor  crops  that  were 
lieved  worthy  of  investigation  and  development.     A  large  number  of 
eds  of  rubber  trees  from  Nicaragua  were  obtained  and  a  quantity 
>i  acorns  of  the  cork  oak  were  secured  from  France.     Most  of  these 
vere  intended  for  station  planting,  but  a  considerable  quantity  was 
listributed  throughout  the  islands  under  conditions  that  were  con- 
red  favorable  to  the  station  and  to  the  recipients  alike.     Experi- 
*re  in  progress  on  the  improvement  of  the  mangoes.     A  method 

II  ^raiting  that  has  proved  successful  in  Florida  will  be  tried,  and  it 
s  hoped  in  this  way  to  disseminate  some  of  the  more  valuable  vari- 
eties of  that  excellent  fruit.  The  possibilities  of  castor-bean  cultiva- 
ion  have  been  looked  into  and  a  very  successful  castor-bean  planta- 
;ion  of  more  than  a  hundred  acres  is  reported  upon  one  of  the  islands. 
Further  investigations  will  be  given  this  subject.  A  considerable 
lumber  of  inquiries  were  received  concerning  the  growing  and  mar- 
ceting  of  peppers.  Information  on  this  subject  was  secured  and  fur- 
shed  to  the  public  through  the  medium  of  the  local  press.     The 

growing  of  pineapples  for  canning  purposes  is  being  developed,  and 
the  advice  of  the  station  staff  on  this  as  well  as  many  other  topics 
liave  been  eagerly  sought  and  freely  given. 

Visits  have  been  made  by  various  members  of  the  station  staff  to 
bhe  other  islands  of  the  group,  and  an  attempt  has  been  made  to  get 
in  touch  with  all  the  different  agricultural  communities.  A  special 
visit  was  made  to  the  island  of  Hawaii,  which  in  some  respects  contains 
the  most  diversified  agriculture  to  be  found  on  any  of  the  islands  of 
the  group. 

During  a  portion  of  the  year  the  agent  in  charge  made  an  investi- 
gation regarding  the  use  of  pumps  for  irrigation  purposes  in  the 
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Hawaiian  Islands.  These  islands  are  almost  wholly  without  larige 
rivers  or  natural  surface  reservoirs,  and  the  rapid  slope  from  the  moun- 
tains to  the  sea  makes  the  construction  of  artificial  reservoirs  impnw- 
ticable  except  in  a  few  favored  localities.  The  rainfall  of  different 
parts  of  the  islands  depends  upon  the  elevation  of  the  land  and  its 
relative  position,  so  that  nearly  every  island  has  a  distinct  wet  and 
dry  area.  On  the  wet  side  of  the  islands  cane  and  other  crops  are 
grown  to  a  considerable  extent,  but  the  most  productive  sugar-cane 
areas  are  on  the  so-called  dry  sides.  This  greater  production  is  doe 
to  the  greater  fertility  of  the  soils  and  to  the  utilization  of  the  exten- 
sive stores  of  underground  water  through  the  medium  of  pumps. 
The  pumping  of  water  for  irrigation  purposes  has  in  all  probability 
reached  its  highest  development  in  the  Hawaiian  Islands,  and  immense 
irrigation  systems  have  been  constructed  and  maintained,  the  ^'ater 
for  which  is  pumped  from  considerable  depths.  A  study  was  made 
of  a  number  of  these  irrigation  plants  and  a  detailed  report  was  made 
to  the  chief  of  the  irrigation  investigations  of  this  Office  giving  the  cost 
of  construction,  maintenance,  capacity,  height  of  lift,  acreage  irri- 
gated, etc. 

The  first  farmers'  institute  ever  held  in  the  islands  was  held  at  the 
Wahiawa  colony,  on  Oahu,  January  25,  1902,  under  the  auspices  of 
the  oflieejcs  of  the  experiment  station.  The  attendance  at  this  meet- 
ing was  small,  but  a  beginning  was  made,  and  since  that  time  a  number 
of  similar  institutes  have  been  held  in  other  parts  of  the  islands  with 
constantly  increasing  interest  and  attendance.  A  regular  organization 
has  been  effected  and  a  successful  start  has  been  made  in  the  educa- 
tion of  the  Hawaiian  farmers  through  the  medium  of  the  farmers' 
institutes. 

A  bulletin  entitled  "Chickens  and  their  Diseases  in  Hawaii," by 
T.  F.  Sedgwick,  was  issued  as  Bulletin  No.  1  of  the  station  during  the 
year.  A  bul lectin  on  taro  culture,  with  special  reference  to  the  rot 
affecting  this  plant,  has  been  prepared.  Other  bulletins  are  in  course 
of  preparation. 

A  card  catalogue  mailing  list  was  begun  during  the  year  and  more 
than  500  names  have  already  been  listed  for  publications. 

The  present  organization  of  the  station  consists  of  the  special  agent 
in  charge,  Jared  G.  Smith,  who  has  general  oversight  of  all  matters 
relating  to  the  station  and  who  acts  as  special  disbursing  agent; 
T.  F.  Sedgwick,  agriculturist;  D.  L.  Van  Dine,  entomologist,  who  is 
making  a  study  of  thci  injurious  insects  of  the  islands,  especially  of 
the  Japanese  beetle,  cutworms,  cane  l)orers,  ete. ;  and  F.  E.  Center, 
who  acts  as  farm  manager  and  who  ha.s  given  considerable  attention 
to  the  sub.j(*ct  of  fiber  plants.     Laborers  are  hired  as  required. 

The  station  was  seriously  embarrass(Kl  during  the  year  by  a  short- 
age of  funds.  Owing  to  the  heavy  drain  on  the  income  of  the  station 
for  permanent  improvements  and  equipment,  it  was  found  impossible 
to  complete  or  in  some  (»ases  to  continue  lines  of  investigation  which 
were  Ix'lievod  to  be  of  great  importance.  Work  was  practically  at  a 
standstill  for  several  weeks.  The  appropriation  from  the  Federal 
Treasury  was  not  sufTieient  to  cany  through  the  work  as  planned, and 
a  bill  providing  for  the  ai>propriation  of  $5,000  by  the  Territorial  legis- 
lature failed  of  passage. 

There  is  a  wide  field  for  investigations  in  tropical  or  rather  insular 

agriculture  in  this  Territory.     The  problems  thei-e  are  very  different 

rom  those  on  the  mainland  beeaust^  of  the  extreme  localization. 

'^hf^rp  s  rp  sc«.rcelv  two  places  on  any  of  the  islands  which  are  identi- 
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il,  temperatnre,  rainfall,  and  other  natural  conditions.  Every- 
pends  on  elevation  and  location  in  reference  to  the  prevailing 
bat  is,  the  northeast  trade  winds.  There  are  a  nnmber  of 
■egione,  bat  no  two  are  alike.  The  land  is  not  of  Bynchrouous 
>n,  bat  is  progressive  from  the  northwest  to  the  southeast, 
y  island  consisting  of  more  than  one  volcanic  center  that 
toward  the  west  is  the  more  ancient.  On  account  of  these 
jes  individual  investigations  on  such  subjects  as  the  testing 
lies   and  the  introduction  of  new  crops  can  have  but  local 

resence  of  enormons  numbers  of  destructive  insects  is  one  of 
)f  obstacles  to  agriculture  in  Hawaii.  The  land  areas  are 
id  the  uniformity  of  seasonal  temperatures  presents  no  check 
Bvelopment  of  insects  which  may  have  been  introduced  from 
ital  regions.     Aa  a  result  the  insects  speedily  lose  their  dis-   . 

habits.     Many  of  the  introduced  species  no  longer  have  a 

life  period,  but  breed  at  all  seasons  and  are  practically  in 
>U8  existence  throughout  the  year,  awarm  following  swarm, 
intervening  period  when  the  land  is  free  from  their  ravages.  . 

are  annmberofseriousfnngousdiseasesof  plants  which  require  ] 

ation,  both  because  of  the  local  losses  caused  by  them  and  on  i 

of  the  possibility  of  their  l>eing  carried  to  other  parts  of  the 
The  work  on  the  taro  rot  and  the  Fusarinm  disease  of  the 
rill  need  to  be  continued  for  several  years.  . 

are  many  problems  of  both  scientific  and  practical  interest 
jquire  the  services  of  a  chemist.  Soil  and  water  analyses,  the 
'.  the  role  of  mineral  nutrients  in  plants  and  soils,  the  compo- 
'  Hawaiian  foods  and  feeding  material,  all  shonid  be  given 
n.     Investigations  should  be  made  as  the  occasion  requires  of  I 

frienltural  pi-oducts  which  may  lead  to  the  establishment  of  !j 

iustrjes  such  as  fiber  plants,  tans,  dyestuffs,  rubber,  vanilla,  j 

obacco,  silk,  fruits,  and  vegetables.  ! 

le  coming  year  it  is  intended  to  build  a  three  or  four  room  cot-  j 

the  lower  portion  of  the  station  for  the  use  of  the  entomologist  ^ 

n  superintendent.     The  land  inside  the  pasture  fence  is  in  j| 

dition,  clear  and  free  from  weeds,  and  it  is  intended  to  plant 
quarter  of  an  acre  to  Sumatra  tobacco,  testing  the  effect  of  i  ^ 

1  the  quality  of  the  product.  A  portion  of  the  area  already 
on  this  parti  of  the  station  will  be  devoted  to  plat  experiments.  ' 

lewhat  higher  elevation  it  is  intended  to  plant  alfalfa,  sainfoin,  K 

ar  leguminous  crops  for  forage,  and  a  few  rows  of  sisal  hemp 

planted.  The  station  is  now  growing  about  a  half  acre  of 
or  cassava,  four  varieties  of  cotton,  homp,  soi^hum,  and  about 
ind  grape  cuttings  representing  UO  varieties  in  nursery  rows, 
bonld  be  set  out  in  a  permanent  plantation  later  iu  the  year, 
house  covered  with  cheese  cloth  is  contemplated,  in  which  an 

will  be  made  to  grow  strawberries  and  table  gi-apes.  Straw- 
of  good  flavor  but  very  small  size  are  grown  to  a  limited 
This  fruit  is  highly  prized,  and  it  is  very  desirable  that  some 
mproved  and  better  shipping  varieties  should  be  introduced, 
ilanued  to  fence  a  considerably  greater  area  during  the  com- 
r,  to  enlarge  the  poultry  houses,  and  build  an  addition  to 
)le.  At  the  higher  elevation  of  the  station,  where  there  are 
>ut  200  fruit  trees,  500  pineapples,  and  a  small  vegetable  gar- 
is  Intended  toucontinuc  these  plantings  and  to  undertake  the 
9B  1902 la 
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cultivation  of  some  garden  vegetables,  such  as  cauliflower,  celery,  peas, 
and  tomatoes. 

The  agriculturist  will  continue  his  potato  experiments  on  Maui  and 
his  Held  trials  with  taro  at  Kalilii.  The  farm  manager  will  continne 
investigations  and  write  a  report  on  the  sisal  hemp.  The  entomolo- 
gist will  investigate  the  melon  fly,  poka  worm,  Japanese  beetle,  and 
cane  borer.  The  special  agent  in  charge  of  the  station  will  visit  as 
many  districts  as  possible  on  all  of  the  islands  to  get  in  touch  with 
the  people  and  their  needs,  and  the  farmers'  institute  work  will  be 
continued. 

Arrangements  have  been  partially  made  for  cooperative  work  with 

the  Bureaus  of  this  Department  in  the  study  of  soils,  tobacco,  fibers, 

insect  pests,  and  the  introduction  of  new  and  improved  varieties  of 

plants.     There  is  an  urgent  demand  for  experiments  with  coffee,  but 

^  as  yet  it  has  been  impossible  to  begin  investigations  in  this  line  on 

'  account  of  the  limited  resources  of  the  station. 

Considering  the  numerous  agricultural  problems  requiring  investi- 
gation in  the  Territory  of  Hawaii,  the  experiment  station  there  should, 
in  my  judgment,  receive  from  the  National  Treasury  as  large  an  annual 
stiiKMul  as  is  granted  to  the  stations  organized  under  the  act  of  Con- 
gress of  1887  (Hatch  Act),  namely,  815,000.  If  this  is  granted,  it  will 
be  possible  to  add  a  chemist  to  the  station  force,  to  increase  the  appara- 
tus and  other  equipment,  and  to  provide  for  the  printing  and  distribu- 
tion of  station  publications. 

I^ORTO  Rico  Experiment  Station. 

Th(»  second  appropriation  for  agricultural  investigations  in  Porto 
Rico  made  for  the  fiscal  year  ended  June  30,  1902,  was  812,000,  and 
authorized  the  Secretary  of  Agriculture  to  '*  establish  and  maintain 
an  agricultural  experiniont  station  in  Porto  Rico,  including  the  erec- 
tion of  l)uil(lings,  printing  (in  Porto  Rico),  illustration  and  distribu- 
tion of  reports  and  bulletins,  and  all  other  expenses  essential  to  the 
maintenance*  of  said  station."  As  the  amount  thus  appropriated  was 
not  sufficient  to  provide  for  the  purchase  of  land  for  the  permanent 
location  of  the  station,  the  work  during  the  past  year  has  heen  largely 
of  a  temporary  nature.  In  October,  1901,  30  acres  of  land  near  San 
Juan  and  a  building  for  office,  laboratorj^  and  living  quarters  were 
leased  foi*  a  period  of  one  year.  A  temporary  barn  was  constructed 
for  the  shelter  of  animals  and  implements.  A  limited  amount  of 
macliinery,  in  the  form  of  plows,  cultivators,  and  small  implements, 
wen*  either  i)urchas(*d  oi*  donated  by  different  agricultural  implement 
]ious(*s  in  the  Stales.  The  necessary  office  supplies  and  fixtures  were 
secured,  and  experimental  work  was  at  once  t>»iken  up.  A  portion  of 
the  land  was  cleared  of  weeds  and  some  brush,  the  drainage  system 
was  improved,  and  the  land  was  put  in  fairly  good  condition  for  crops. 
A])out  100  garden  and  Held  crops  were  planted,  mostly  in  small  plats. 
Many  of  these  were  plant<Ml  at  different  dates  in  order  to  ascertain  the 
])est  time  for  ])lanting.  Many  were  repeatedly  planted,  because  they 
were  coni])letely  destroyed  by  the  ravages  of  the  changa  or  other 
insects.  Wit  h  a  considerable  number  the  effects  of  different  kinds  of 
(*ommercial  fertilizers  w(»r(?  tried,  usually  with  quite  marked  results. 
The  most  important  thing  that  these  experiments  bi*oiight  out  was 
the  very  poor  character  of  the  soil  on  which  these  crops  were  planted, 
for  almost  none  of  them  did  well  except  where  they  were  given  some 
form  of  commercial  fertilizer  or  barnyard  manure.     The  season  was 
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^normal.    November,  December,  and  January  were  unusually  wet,  the 

otal  rainfall  for  the  three  months  being  23.89  inches.     During  these 

hree  months  there  were  only  seventeen  days  on  which  no  rain  fell. 

kt  the  close  of  January  dry  weather  set  in,  and  during  the  month  of 

•*<     pnary  the  total  rainfall  was  less  than  one-half  inch,  while  for 

5h  it  was  only  2.19  inches.     This  very  dry  spell  with  strong  trade 

nds  from  the  east  lasted  until  the  middle  of  April,  when  rains  set 

n,  and  during  May  and  June  the  total  rainfall  was  21.53 

insects  and  plant  diseases,  together  with  bad  climatic  conditions, 

id  the  impoverished  soil,  have  undoubtedly  been  responsible  in  a 
measure  for  the  lack  of  success  in  bringing  various  classes  of 
^  jiables  and  field  crops  to  maturity.  Enough  has  been  done,  how- 
ever, to  show  that  certain  of  the  vegetables  which  are  common 
hronghout  most  of  the  States  are  very  difficult  to  grow  successfully 
lere,  while  others  may  be  grown  quite  successfully  if  given  the  proper 

il  conditions  and  the  proper  methods  of  cultivation.  Of  the  field 
siops,  corn  and  kafir  corn  will  grow  very  well  and  mature  an  abun- 
lance  of  seed.  Oats  produce  a  good  growth  of  straw,  but  fail  to  mature 
prain.  Rye  and  barley  are  practically  failures.  Several  varieties  of 
ilover,  field  peas,  and  cowpeas  did  poorly,  but  the  indications  are  that 
peas,  cowpeas,  and  alfalfa  would  grow  here  under  favorable  conditions. 
RAdishes,  lettuce,  beets,  turnips,  onions,  carrots,  parsley,  watermelons, 
squashes,  peas,  beans,  and  spinach  have  grown  fairly  well  when  the 
rainfall  has  not  been  excessive,  and  the  plants  have  been  fertilized. 
Tomatoes  and  potatoes  have  been  a  failure,  although  tried  several 
times,  because  of  a  bacterial  disease  which  has  completely  destroyed 
the  vines,  before  fruit  or  tubers  could  mature.  Sweet  com  has  been 
kried  i)erhaps  ten  or  more  times  with  absolute  failure  even  when  given 
fertilizers.  Cucumbers  and  cantaloupes,  which  are  so  common  in  the 
States,  have  also  proven  failures,  largely  because  of  the  inability  of  the 
small  plants  to  withstand  the  attacks  of  insects  and  diseases. 

A  considerable  amount  of  coffee  seed  was  collected  from  the  best 
formed  and  sturdiest  trees  from  various  plantations  in  the  interior. 
Mid  was  planted  in  seed  beds  prepared  especially  for  the  purpose 
luring  January.  The  seed  beds  were  protected  with  sheds  to  keep 
3ff  the  excessive  rainfall  as  well  as  the  greater  part  of  the  direct  sun- 
light. The  seed  came  up  well,  and  upward  of  30,000  fine  coffee  plants 
liavebeen  secured.  These  have  nowbeen  transferred  to  thenurserybeds, 
similar  in  every  way  to  the  seed  beds,  except  that  the  plants  are  here 
^ven  more  room  in  which  to  develop.  Fertilizers  in  different  amounts 
md  kinds  have  been  applied  to  nearly  all  of  the  nursery  beds,  in 
)rder  to  give  rapid  growth  to  the  plants,  and  to  ascertain  what  kind 
md  in  what  amount  it  is  best  to  apply  fertilizers  for  this  purpose.  A 
K>rtidn  of  these  coffee  trees  will  be  used  for  planting  experimental 
>lats,  while  others  will  be  distributed  to  representative  planters  in 
various  part«  of  the  island,  to  be  planted  and  cared  for  according  to 
he  instructions  which  will  be  issued  by  the  station.  Preliminary 
)reparations  have  been  made  for  the  improvement  of  an  old  coffee 
prove,  but  the  actual  work  has  not  yet  been  commenced. 

The  station  entomologist  and  botanist  has  done  a  large  amount 
>f  work  with  various  insects  and  plant  diseases,  and  has  commenced 
collection  of  the  flora  of  the  island,  giving  special  attention  to 
economic  plants.  He  now  has  approximately  275  species  in  the  her- 
barium, two-thirds  of  which  are  in  duplicate  and  of  about  one-third 
of  which  he  has  three  or  four  specimens,  which  can  be  used  for 
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exchange  if  so  desired.  He  has  also  begun  a  collection  of  economic 
insects.  Of  the  insects  detrimental  to  agriculture  in  the  island,  the 
mole  cricket,  known  as  the  changa,  ranks  first,  and  it  has  been  made 
a  sul)ject  of  special  study.  Many  experiments  have  been  tried  top^^ 
vent  its  ravages  upon  nearly  all  classes  of  crops.  All  available  mate- 
rial in  reference  to  its  introduction  into  the  island  and  its  habits  have 
been  secured  from  planters  and  from  such  reports  as  have  given  mea- 
ger information  along  this  line.  Sufficient  material  has  already  been 
brought  together  to  make  a  bulletin  upon  the  subject,  which  will  be 
publislu^d  in  both  Spanish  and  English  for  distribution  in  Porto  Rieo. 
Considerable  attention  has  also  been  given  to  the  combating  of  other 
insects  by  nutans  of  various  forms  of  insecticides.  The  bacterial  dis- 
eases affecting  the  tomatoes  and  a  disease  of  similar  nature  which  has 
caused  failure  in  potatoes  has  also  been  treated  with  Bordeaux  mix- 
ture, but  witliout  result. 

The  experiment  station,  in  cooperation  with  the  Bureau  of  Soils  of 
this  Department,  has  completed  the  field  work  of  a  soil  survey  embrac- 
ing about  350  s(iuare  miles  in  the  western  half  of  the  island.  This 
survey  includes  a  strip  10  miles  wide  extending  along  the  line  of  the 
military  road  from  Arecibo  to  Ponce.  It  extends  directly  across  the 
island,  from  the  north  shore  to  the  south -shore,  and  therefore  crosses 
all  of  the  geological  fonnations,  which,  for  the  most  part,  extend  east 
and  west  a(*ross  the  island.  The  manuscripts  and  map  resulting  from 
this  work  are  now^  ready  for  the  printer  and  will  be  publishe!d  as  a 
part  of  the  field  operations  of  the  Bureau  of  Soils  for  the  pi-esent  fiscal 
year.  As  soon  as  t  he  Department  has  issued  this  publication  it  would 
l>e  well  for  the  experiment  station  to  have  the  report  translated  into 
Si)anish  and  to  secure  an  additional  supply  of  maps  to  accompany  it 
for  distribution  throughout  the  island. 

Th(^  station  stalt  as  organized  during  the  year  consists  of  Frank  D. 
(TardiKu*,  special  agent  in  charge;  O.  W.  Barrett,  entomologist  and 
botanist;  P.  A.  English,  farm  foreman,  and  C.  R.  Newi:on,  clerk  and 
stenographer. 

A  bill  asking  tlu^  insular  legislature  to  appropriate  sufficient  funds 
for  the  purchase  of  a  suitable  tract  of  land  for  the  permanent  use  of 
the  experiment  station  was  introduced  in  the  executive  council  in 
February,  11)0l\  It  passed  both  the  upper  and  lower  houses,  with 
practically  no  opposition,  and  an  appropriation  of  $15,000  was  made 
iuniuMliately  available  for  this  purpose.  Bids  were  advertised  for 
toward  the  close  of  March  and  were  closed  on  the  12th  of  IVlay.  Dr. 
W.  II.  Evans,  of  1  his  Office,  was  sent  to  Porto  Rico  to  aid  in  the  seloc- 
tiou  of  land  for  the  station.  The  result  of  these  negotiations  was  the 
purchase  of  a])proximately  2o0  acres  of  land  adjacent  to  the  city  of 
Mayaguez.  The  land  is  varied  in  character  and  well  located  with  ref- 
erence to  the  city.  It  gives  promise  of  making  a  very  desirable  site 
on  whi(;h  to  can-y  out  the  ol)ject.s  of  the  experiment  station.  The  build- 
ings consist  of  a  large  dwelling  house,  wiiich  will  be  adequate  for  the 
accommodation  of  tlic^  station  staff;  an  old  sugar  house,  which  has  been 
transfoi'mcd  into  oflices  and  laboratory  quarters;  stables  and  other 
outlmildings,  including  a  brick  kiln  and  the  usual  sheds,  which  will 
serve  for  implement  sheds.  Possession  of  t  his  property  was  not  secured 
until  a  few  days  before  the  close  of  the  fiscal  year,  but  these  few  days 
w<Me  well  improved  and  much  work  was  done  in  putting  buildings 
into  repair  and  cU^aning  up  roadways,  fences,  and  ditches.  All  things 
•onsidered,  the  work  of  the  year  may  be  considered  quite  successfulj 
and  much  has  been  accomplished  with  the  limited  funds  at  our 
»oiiip»and. 
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PLANS  FOR  THE   FISCAL   YEAR   1003. 

The  buildings  already  on  the  station  land,  when  painted  and  repaired, 
rill  meet  the  demands  of  the  station  in  this  direction  for  the  present. 
is  the  funds  of  the  station  will  not  permit  of  the  use  of  all  the  land 
or  experimental  purposes,  it  is  proposed  to  put  a  considerable  por- 
ion  of  this  tract  into  grass  or  other  crops  which  will  yield  some  finan- 
ial  return  through  the  maintenance  of  live  stock  or  in  other  ways. 

The  work  for  this  year  will  include  further  tests  of  both  field  and 
larden  crops.  It  seems  advisable  to  test  pretty  thoroughly  the  vari- 
►us  kinds  of  leguminous  crops  which  give  promise  of  being  useful  in 
milding  up  the  worn-out  soils  of  the  island.  Among  those  crops, 
klfalfa,  velvet  beans,  soy  beans,  and  perhaps  a  few  others  should  be 
ried.  Alfalfa  should  be  tried  for  the  purpose  of  furnishing  forage, 
knd  also  as  a  crop  in  connection  with  coffee  planting,  where  it  is 
attempted  without  shade.  Some  deep-rooted  crop  will  be  needed  on 
-he  steep  hillsides  in  order  to  keep  the  soil  from  washing  away.     In 

dition  to  the  two  principal  grasses  of  the  island,  namely,  malojilla 

id  guinea,  which  are  now  practically  the  only  ones  used  for  forage 
md  pasture,  others  should  be  tried,  especially  those  that  give  prom- 
se  of  furnishing  good  permanent  pasture  on  the  mountain  lands. 
Uom,  rice,  beans,  and  perhaps  a  few  root  crops  should  be  given  a  per- 
nanent  place  among  the  field  crops.  The  number  of  vegetables  will 
3e  somewhat  reduced  and  confined  to  those  that  give  promise  of  the 
best  results. 

It  is  proposed  to  at  once  begin  the  work  of  planting  a  nursery  and 
ilso  orchards  of  all  the  principal  tropical  fruits  that  are  being  grown 
m  the  island,  as  well  as  promising  varieties  from  other  countries. 
fVork  should  be  commenced  at  once  in  the  improvement  of  these  fruits 
)y  grafting  and  selection. 

Coffee  experiments  have  been  well  begun,  and  it  is  proposed  to 
xtend  them  by  securing  control  of  about  35  acres  of  the  estate  known 
s  "Carmelita,"  situated  about  10  miles  directly  north  of  the  city  of 
*once.  The  managers  of  this  large  estate  have  indicated  their  wil- 
ingness  to  cooperate  with  the  station  in  this  enterprise.  To  begin 
rith,  about  10  acres  of  an  old  grove  is  to  be  divided  into  as  many 
[ifferent  parcels,  each  one  to  be  treated  in  a  different  way.  Methods 
f  pruning,  cultivating,  shading,  and  application  of  fertilizers  will  be 
he  principal  features  of  this  experiment.  In  addition  to  this,  a  con- 
iderable  number  of  the  new  coffee  plants  from  our  present  nursery 
>ed8  will  be  transferred  to  the  field,  some  with  and  some  without  shade, 
8  soon  as  they  are  large  enough  for  the  purpose.     With  these  plants 

so  different  methods  of  pruning,  cultivation,  etc.,  will  be  tried.  It 
s  also  proposed  to  assemble,  as  rapidly  as  possible,  the  principal 
'arieties  of  coffee  known  to  the  world.  This  will  in  time  furnish  the 
Deans  for  cross  breeding  and  for  grafting,  both  of  which  will  be 
mportant  factors  in  coffee  improvement. 

Bulletins  describing  the  objects  and  aims  of  the  experiment  station 
ind  giving  the  results  of  the  investigations  already  made  on  the 
;hanga  are  being  prepared  and  will  be  issued  at  an  early  day.  It  is 
loped  that  at  least  two  other  bulletins  can  be  published  during  the 
jurrent  fiscal  year.  There  will  also  be  continued  effort  made  to  bring 
he  station  into  close  touch  with  the  agricultural  people  of  the  island 
ihrough  the  visits  of  the  station  officers  to  different  localities,  addresses 
it  farmers'  meetings,  correspondence,  etc. 
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NEEDS   OF  THE   STATION. 

It  is  important  that  the  Porto  Rico  station  should  undertake  experi- 
ments with  live  stock,  but  it  will  not  be  possible  to  do  much  in  this 
direction  unless  the  resources  of  tlio  station  are  increased.  Addi- 
tional funds  will  be  requin^l  for  the  employment  of  a  competent  live- 
stock expert,  the  purchase  of  animals,  and  the  general  expenses  of 
feeding  experiments.  In  order  to  effectively  conduct  experiments 
with  fruits  a  horticulturist  should  l)o  added  to  the  station  staff. 

Now  that  the  Port  o  Rico  station  is  permanently  located,  it  should, 
in  my  judgmcmt,  receive  the  same  financial  support  from  the  National 
Treasury  as  is  given  to  the  stations  organized  under  the  act  of  Con- 
gress of  March  2,  1887.  Consid(M'ing  the  large  pox)ulatiou  to  be  main- 
tained by  agriculture  in  Porto  Rico,  every  effort  should  be  made  to 
develop  the  agricultural  resources  of  the  island.  The  station  will  be 
called  upon  to  aid  in  the  solution  of  a  great  variety  of  problems.  The 
range  and  effectiveness  of  its  work  will  necessarily  be  limited  by  the 
funds  at  its  command.  When  the  nation  does  as  much  for  the  Porto 
Rico  station  as  for  stations  in  the  other  States  and  Territories,  there 
will  still  l)e  need  for  additional  financial  assistance  fmrn  the  insular 
government.  The  cordial  support  which  has  been  given  the  station 
by  the  government  and  the  substantial  grant  of  money  voted  by  the 
insular  legislature  for  the  purc^hase  of  land  for  the  station  have  given 
evidence  that  the  people  and  government  of  Porto  Rico  appreciate  the 
importance  of  this  enterprise  and  are  willing  to  supplement  the  efforts 
of  the  National  Government  in  this  direction.  As  the  work  of  the 
station  develo])s,  additional  buildings  and  equipment  will  be  needed, 
and  it  is  confidently  expected  that  these  requirements  will  be  met  by 
the  local  legislature. 

Nutrition  In\te8tigations. 

The  investigations  on  the  food  and  nutrition  of  man,  carried  on  in 
different  parts  of  the  country,  have  been  continued  during  the  past 
year,  with  Prof.  W.  O.  Atwater  as  special  agent  in  charge.  The  head- 
quarters for  these  investigations  have  remained  at  Middletown,  Conn., 
where  the  work  is  cariied on  in  cooperation  witli  Wesleyan  University 
and  the  Storrs  Experiment  Station.  Dr.  C.  F.  Langworthy  has  had 
charge  of  the  work  performed  in  the  Washington  office  in  connection 
with  these  invest  igations. 

The  appropriation  for  nutrition  investigations  for  the  fiscal  year 
ended  June  30,  rj02,  was  820,000,  an  increase  of  $2,500  over  that  of  the 
preceding  year.  The  increasing  recognition  of  the  importance  of 
these  investigations,  as  knowledge  concerning  them  becomes  more 
widely  spread  and  the  general  i)ublic  understands  them  more  fully, is 
esi)eeially  gi-atifying. 

Th(*  iiivi^stigalions  are  carried  on  in  different  parts  of  the  country. 
With  the  aid  of  th(?  increased  api)ropriation  of  the  past  year  it  has 
])een  possil)le  to  undertaken  work  in  some  new  regions.  According  to 
the  ])oliey  which  exi)erience  has  shown  to  be  most  effective,  the  work 
has  l)eeu  done  lai'gely  in  cooperation  with  experiment  stations,  agri- 
cultural colleges,  and  universities,  some  of  the  leading  institutions  is 
the  country  being  included  in  th<»  list.  By  this  cooperative  method 
of  conducting  tlie  investigations  in  different  localities  the  work  is 
given  a  broader  scope  and  a  wider  influence  than  could  otherwise  he 
obtained  by  the  expenditure  of  the  amount  of  funds  appropriated  for 
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the  work,  since  usually  the  cooperating  institutions  give  considerable 
issistance  in  the  way  of  the  services  of  skilled  investigators,  as  well 
18  laboratory  supplies  and  facilities. 

Following  is  a  list  of  the  cooperators  during  the  year,  and  of  the 
institutions  with  which  they  are  connected : 

Maine:  State  University  and  Experiment  Station,  Prof.  C.  D.  Woods  and  asso- 
dates. 

Massachusetts:  Harvard  University,  Dr.  E.  Af  Darling,  Mr.  i^dward  Mallinck- 
rodt,  jr. 

Connecticut:  Wesleyan  University  and  Storrs  Experiment  Station,  Prof.  W.  O. 
Itwater  and  associates. 

New  York:  Columbia  University,  Dr.  H.  C.  Sherman. 

Tennessee:  State  University,  Prof.  C.  E.  Wait  and  associates. 

Illinois:  State  University,  Prof.  H.  S.  Qrindley. 

Minnesota:  Agricultural  College  of  the  State  University,  Prof.  Harry  Snyder. 

California:  Agricultural  Experiment  Station  of  the  State  University,  Prof. 
&f .  E.  Jaffa. 

Vermont:  Agricultural  Exi)eriment  Station  of  the  University  of  Vermont,  Prof. 
J.  L.  HiUs. 

Georgia:  State  College  of  Agriculture  and  Mechanic  Arts,  Dr.  H.  C.  White. 

GENERAL    PURPOSE  AND   PLAN    OF   THE  INVESTIGATIONS. 

The  nutrition  investigations  the  past  year  may  be  divided  into  four 
general  classes:  (1)  Dietary  studies;  (2)  digestion  experiments;  (3) 
cooking  experiments;  and,  (4)  metabolism  experiments. 

The  dietary  studies  have  been  conducted  in  various  parts  of  the 
United  States  and  have  included  the  study  of  the  diet  of  people  of 
v^arying  ages  and  occupations  under  different  conditions.  They  fur- 
nish a  large  amount  of  data  as  to  the  actual  food  habits  of  persons  in 
iifferent  parts  of  the  country,  give  opportunity  for  comparison  with 
the  data  obtained  in  other  countries,  and  aid  in  establishing  general 
nutrition  standards. 

The  digestion  experiments  have  also  been  conducted  in  different 
parts  of  the  country  under  widely  varying  conditions.  By  means  of 
these  experiments,  the  digestibility  of  various  classes  of  food  mate- 
rials, such  as  meats,  cereals,  legumes,  fruits,  nuts,  etc.,  is  studied, 
and  data  are  obtained  as  to  the  amount  of  the  food  material  consumed 
which  is  made  available  for  use  in  the  human  body. 

The  cooking  experiments  have  been  made  with  meat  and  have 
included  the  study  of  the  effects  of  different  methods  of  cooking  upon 
meat  of  different  kinds  and  cuts  with  reference  to  composition,  digesti- 
bility, nutritive  value,  and  pecuniary  economy. 

The  metabolism  experiments  have  been  conducted  mostly  at  Mid- 
dletown,  Conn.,  with  the  aid  of  the  respiration  calorimeter.  In  these 
experiments  the  income  and  outgo  of  the  body  (both  matter  and 
energy)  were  carefully  observed  and  measured  under  different  con- 
ditions of  Vest  and  work.  The  questions  especially  considered  this 
year  were  (1)  the  relation  between  muscular  work  and  the  metabolism 
of  nitrogen  and  (2)  the  relative  ejficiency  of  fats  and  carbohydrates  in 
the  diet  for  severe  muscular  work.  The  results  obtained  have  been 
unusually  interesting  and  valuable. 

All  these  experiments  include  a  large  amount  of  analytical  work,  as 
Well  as  the  determination  of  a  considerable  number  of  heats  of  com- 
bustion by  means  of  the  bomb  calorimeter. 

Considerable  editorial  work  is  required  to  put  the  results  of  the 
investigations  in  form  for  publication  as  either  technical  or  popular 
bulletins,  and,  as  would  be  expected,  the  increase  in  the  amount  of 
Investigation  has  also  resulted  in  ru  increase  in  the  editorial  work. 
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Tlio  investigations  planned  for  the  year  have  been  completed  aod 
for  the  most  part  the  reports  of  the  results  have  been  received.  These 
reports  will  be  prepared  for  publication  as  rapidly  as  possible. 

THE    WORK   AT   DIFFERENT  PLACES. 

During  the  past  year  the  work  of  the  Washington  office  in  connection 
with  the  nutrition  investigations  has  included  a  general  supervision  of 
the  plans  and  expenditures,  editorial  work  in  the  preparation  of  buUe- 
tins  and  in  perfecting  the  details  of  reports  of  investigations,  the  col- 
lection and  compilation  of  the  results  of  nutrition  investigations  not 
generally  available,  the  collection  of  bibliographical  data  and  the 
abstracting  of  the  current  literature  on  nutrition — partly  for  publica- 
tion in  the  Experiment  Station  Record,  the  conducting  of  a  larj^e 
(correspondence  growing  out  of  nutrition  investigations,  and  the  dis- 
tribution of  publications  on  this  subject. 

Th(^  work  in  Middletown,  Conn.,  at  the  office  of  Prof.  W.  O.  Atwater, 
special  agent  in  charge  of  nutrition  investigations,  has  included  the 
planning  and  direct  supervision  of  these  investigations  in  different 
parts  of  the  country,  the  conducting  of  special  investigations  with 
the  respiration  and  bomb  calorimeter,  the  compilation  of  results  of 
nutrition  investigations  in  this  country  and  abroad,  correspondence 
relating  to  these  investigations,  and  administrative  work. 

The  special  investigations  at  Middletown  were  under  the  more 
immediate  charge  of  Dr.  F.  G.  Benedict,  and  as  heretofore  were  carried 
out  in  cooperation  with  the  Storrs  Experiment  Station  and  with  Wes- 
leyan  University.  Th(»y  include  routine  and  special  analytical  work 
and  metabolism  experiments,  which  also  comprise  digestion  experi- 
ments and  an  experimental  study  of  methods  of  determining  water 
in  food  samples.  At  tention  has  also  been  given  to  the  improvement 
of  the  res])irati()n  calorimeter  and  other  apparatus  and  methods  of 
experimenting. 

The  prin(»ipal  objects  of  the  investigations  with  the  respiration 
calorimeter  were  the  study  of  the  relative  efficiency  of  fats  and  carbo- 
hydi'ates  as  sources  of  energy  for  the  performance  of  muscular  work. 
The  observations  included  also  the  amount  of  heat  liberated  by  the 
body  during  the  period  of  digestive  inactivity  as  compared  with  that 
in  the  period  when  digestion  is  taking  place,  the  metabolism  of  nitro- 
gen during  fasting,  and  the  variations  of  body  temi)erature  under 
different  conditions. 

Two  series  of  exp(M*iments  were  carried  on  during  the  year.  The 
iirst,  of  six  days'  duration,  comprised  a  work  experiment  of  three 
days  with  a  diet  containing  a  large  quantity  of  carbohydrates,  and  a 
fasting  expc^riment  of  two  days,  in  which  the  subject  remained  as 
quiet  as  possible  witliin  tlie  respiration  chamber.  On  the  day  between 
these  two  exi)eriments  the  subject  ate  part  of  a  day's  rations  and 
reniaiiKMl  (juiet.  "Th(i  second  series  of  experiments  covered  a  period  of 
ten  days.  The  ])urpose  was  to  ('ompare  the  values  of  fats  and  carbo- 
hydrates as  sour(H^s  of  energy  for  the  performance  of  muscular  work. 
On  the  last  day  of  this  series  the  subject  performed  an  unusual  amount 
of  work,  sleepinii:  only  two  hours  out  of  the  twenty-four.  It  is  behaved 
that  the  data  furnished  by  these  two  series  of  experiments  are 
especially  interesting. 

Several  of  th(;  so-called  "  check"  experiments  for  testing  theaccu- 
'••icy  of  the  apparatus  l)y  burning  alctohol  within  the  chamber  were 
•lade  during  the  year.     These  an*  believed  to  be  in  several  respects 
he  most  valuable  of  such  cluM'k  cxix'i-inients  thus  far  carried  on. 
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In  connection  with  the  respiration  calorimeter,  a  number  of  very 
important  changes  have  been  made.  Early  in  the  fall  of  1901  plans 
were  drawn  for  rebuilding  the  wooden  portion  of  the  calorimeter  proper, 
with  a  view  to  securing  more  perfect  insulation,  easier  control  of  the 
beating  and  cooling  devices,  and  accessibility  of  the  interior  parts. 
As  remodeled  the  exterior  wooden  walls  were  diminished  in  size  and 
number,  and  altogether  the  system  is  much  less  cumbersome  than 
before.  The  apparatus  is  now  constructed  so  that  it  can  be  entirely 
taken  apart,  the  copper  box  rolled  out  on  two  tracks,  and  both  the 
inside  and  the  outside  of  the  respiration  chamber  made  very  accessi- 
ble. This  has  already  proven  of  great  value  in  making  alterations 
either  in  the  thermal  junctions  or  heating  and  cooling  systems. 
Entirely  new  arrangements  for  the  heating  and  cooling  circuits  have 
been  installed,  including  a  new  form  of  rheostat  for  varying  theintensity 
of  the  electric  current  passing  through  the  heating  wires.  An  espe- 
eially  efTee^^^ive  piece  of  apparatus  is  the  new  form  of  switch  devised 
by  the  mechanician,  Mr.  S.  C.  Dinsmore.  This  switch  simplifies 
p-eatly  the  observations  on  the  thermo-electric  systems,  and  thus 
increases  their  rapidity  and  accuracy.  It  was  used  in  the  experiments 
of  the  year  1901-1902. 

A  number  of  minor  changes  have  also  been  made  in  the  general 
manipulation  of  the  apparatus. 

Inasmuch  as  the  method  generally  employed  for  determining  water 
in  food  samples  is  defective,  a  special  investigation  was  conducted  to 
ietermine  if  possible  a  satisfactory  method  for  removing  water  from 
mbstances  without  causing  any  disintegration  of  the  chemical  mole- 
cules of  the  ingredients  of  the  food.  This  was  a  continuation  of  some 
(vork  undertaken  a  number  of  years  ago.  The  most  satisfactory 
results  were  obtained  by  use  of  a  vacuum  desiccator.  A  description 
of  a  simple  method  for  obtaining  a  very  satisfactory  vacuum  was 
published  in  the  American  Chemical  Journal  for  May,  1902. 

A  large  amount  of  editorial  work  has  been  necessary  to  prepare  the 
reports  of  the  collaborators  in  different  parts  of  the  country  for  pub- 
lication. In  every  case  the  figures  furnished  have  been  verified  to 
^ard  against  the  possibility  of  error,  the  literature  of  the  subject  has 
been  reviewed,  and  text  has  been  amplified  and  edited  as  seemed 
expedient. 

A  considerable  amount  of  work  has  been  done  in  collating  and 
abstracting  the  results  of  the  work  of  other  investigators  and  putting 
the  material  in  form  for  future  publication.  For  the  administrative 
work  centered  at  the  Middletown  office  and  the  correspondence 
regarding  the  nutrition  investigations,  as  well  as  the  clerical  labor 
required  in  calculating  and  editing  the  results  of  the  metabolism  exper- 
iments and  other  investigations,  a  considerable  force  is  needed. 

Prof.  C.  D.  Woods,  of  the  University  of  Maine,  at  Orono,  has  studied 
the  digestibility  and  nutritive  value  of  flour.  During  the  past  two 
j^ears  he  has  made  33  digestion  experiments  with  bread  made  from 
lifferent  grades  ot*  wheat  flour  from  the  same  lots  of  wheat.  In  cou- 
lection  with  his  work  Professor  Woods  has  also  made  an  extended 
itudy  of  methods  of  investigation,  including  the  separation  of  feces, 
[n  addition  to  the  digestion  experiments  Professor  Woods  has  made 
t  dietary  studies  with  lumbermen.  These  men  performed  severe 
^ork  under  unusual  conditions.  It  is  believed  the  results  of  the 
studies  will  be  of  interest  in  the  study  of  the  relation  of  diet  to  mus- 
cular work. 

Prof.  Harry  Snyder,  of  the  University  of  Minnesota,  at  Minneap- 
)lis,  has  made  investigations  along  the  same  lines  as  those  followed 
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by  Professor  Woods  with  flour  of  different  grades  ground  from  soft 
wheat,  using  the  same  samples  as  those  worked  upon  during  the  year 
1901-1002  by  Professor  Woods.  In  connection  with  these  investiga- 
tions Professor  Snyder  conducted  15  digestion  and  nitrogen  metabo- 
lism experiments  with  men  on  bread  made  from  the  different  grades 
of  flour  eaten  with  milk.  As  was  the  case  with  flours  ground  from 
hard  wheat,  it  appeared  from  the  work  of  both  Professor  Snyder  and 
Professor  Woods  that  the  bread  made  from  fine  patent  flour  was  more 
digestible  than  that  made  from  the  Graham  and  the  whole- wheat 
flour,  thougli  the  last  two  contain  slightly  more  protein  and  hare  a 
slightly  greater  energy  value. 

The  results  agree  with  those  of  former  years  in  showing  that  the  fine 
grades  of  flour  are  equal  in  nutritive  value  to  the  coarser  grades,  the 
slightly  smaller  amount  of  nutrients  of  the  former  being  compensated 
for  by  the  superior  digestibility  which  is  due  to  finer  granulation. 
Professor  Woods's  and  Professor  Snyder's  experiments  are  of  especial 
interest,  since  they  furnish  a  large  amount  of  very  accurate  informa- 
tion regarding  a  question  which  has  been  under  discussion  for  many 
years,  namely,  the  nutritive  value  of  different  sorts  of  wheat  flour. 
Man}'  experiments  had  been  previously  made  on  this  subject  by  inves- 
tigators in  this  country  and  Europe,  but  the  question  was  not  definitely 
settled,  perhaps  owing  to  the  fact  that  earlier  investigators  seldom  if 
ever  used  flours  ground  from  the  same  lot  of  wheat.  It  was,  there- 
fore, unfair  to  assume  that  the  differences  in  digestibility  observed 
were  due  entirely  to  the  character  of  the  flour,  since  flours  of  the  same 
grade  have  been  found  to  vary  as  much  in  composition  as  the  average 
values  for  different  grades. 

It  has  also  been  found  by  Professors  Woods  and  Snyder  that  some  of 
the  lower  grades  of  flour  which  are  not  of  a  fine  white  color,  and  hence 
are  not  favorites  in  the  household,  yield  a  bread  which  contains  more 
protein  than  the  coai'se  flours,  like  Graham  and  wliole-wheat  flonr, 
and  that  this  bread  is  also  quite  thoroughly  digested.  As  these 
flours  are  cheap,  they  are  worthy  of  more  attention  than  they  have 
received,  where  economy  is  a  matter  of  importance. 

The  experiments,  as  a  whole,  furnish  additional  proof ,  if  such  were 
needed,  of  the  high  nutritive  value  of  wheat  flour  of  all  grades,  both 
in  proportion  to  its  bulk  and  in  proportion  to  its  cost.  It  has  been 
found  that  flours  of  all  grades  are  very  thoroughly  assimilated,  and 
furnish  in  an  economical  form  the  nutrients  required  for  the  building 
and  rc^pair  of  body  tissue  and  the  (energy  necessary  for  muscular 
work.  The  wheat  crop  is  one  of  the  most  important  of  American 
agricultural  products,  and  it  is  l)elieved  that  these  experiments,  and 
others  which  aie  planned  for,  will  serve  a  useful  puri)ose  in  calling 
the  attention  of  the  public  at  large  to  the  great  value  of  wheat  prod- 
ucts in  tlie  diet  and  to  the  comparative  value  of  different  sorts  of  flour. 

At  the  University  of  Illinois,  Prof.  II.  S.  Grindley  has  continued 
his  investigations  on  the  losses  involved  in  cooking  meat  of  different 
kinds  and  cuts  and  the  compjlrativc^  digestibility  of  meats  so  prepared, 
as  (letonnined  by  natural  digesti<m  experiments  with  man  and  by 
artificial  digc^stion  experiments  under  conditions  designed  toapproxi- 
mate  those  wliich  obtain  in  the  body.  This  work  has  included  1^ 
cooking  exi)eriin(^nts,  14  digc^stion  experiments  with  man,  and  30 arti- 
ficial digestion  experiments.  In  connection  with  the  investigation, 
much  time  luis  necessarily  been  devoted  to  a  study  of  experimental 
methods  and  to  analysis  of  different  food  and  excretory  products. 
The  analytical  work  has  included  determinations  of  heats  of  combus- 
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bion.  Professor  Grindley's  investigation  has  shown  that  meat  loses 
in  weight  when  cooked,  the  principal  material  lost  being  water,  though 
some  fat  is  also  lost  and  a  small  amount  of  nitrogenous  material  and 
mineral  matter.  The  losses  in  weight  vary  with  different  methods  of 
cooking,  as  well  as  with  the  fat  contents;  but  if  the  material  removed 
is  utilized  in  the  form  of  gravy  or  soup  it  is  evident,  from  the  stand- 
point of  food  economy,  that  there  need  be  no  waste  of  nutritive  mate- 
rial. It  is  commonly  believed  that  fried  meats  are  less  digestible  than 
boiled  or  roast  meat.  In  these  experiments  it  has  been  found  that 
there  are  small  differences  in  the  completeness  of  digestion,  but 
additional  experiments  are  needed  before  the  comparative  digesti- 
bility of  meat  cooked  in  different  ways  can  be  definitely  known.  The 
same  statement  applies  to  the  comparative  digestibility  of  different 
sorts  of  meat. 

At  the  University  of  California,  at  Berkeley,  Prof.  M.  E.  Jaffa  has 
continued  his  special  investigations  of  the  nutritive  value  of  fruit  and 
nnts.  Seven  dietary  studies  have  been  made  with  fruitarians  con- 
suming a  diet  of  these  materials  eaten  raw.  Thirty-two  digestion 
experiments  have  been  made  also  to  learn  the  thoroughness  with 
which  fruit  and  nuts  are  assimilated.  Two  of  the  subjects  were  old 
men  who  had  been  accustomed  for  a  long  time  to  a  vegetarian  diet; 
the  others  were  healthy  young  men  who  had  been  accustomed  to  a 
regular  mixed  diet.  The  rations  studied  consisted  of  single  fruits  and 
combination  of  fruits  and  nuts.  In  conducting  the  experiments  with 
subjects  who  were  used  to  a  mixed  diet  especial  attention  was  paid 
to  the  transition  from  ordinary  diet  to  vegetarian  diet  in  order  that 
the  conditions  of  the  experiment  might  be  regular.  In  all  the  diges- 
tion experiments  the  metabolism  of  nitrogen  was  also  studied.  The 
fruitarians  appeared  in  good  health,  although  their  diet  furnished 
considerably  less  protein  and  energy  than  the  food  of  the  average 
American.  The  studies  of  the  dietetic  value  of  fruits  have  aroused 
much  local  interest  in  California.  They  are  of  special  interest  in 
view  of  the  fact  that  fruits  are  regarded  by  many  persons  as  food  acces- 
sories rather  than  actual  sources  of  nutriment  and  are  consumed  to 
please  the  palate  rather  than  for  the  nutritive  material  which  they 
contain,  although  the  fact  is  perhaps  also  generally  recognized  that 
they  supply  the  body  with  salts,  acids,  etc.,  valuable  from  an  hygienic 
standpoint.  Professor  Jaffa's  experiments  emphasize  the  fact  that 
fruits  and  nuts  may  be  an  important  source  of  nutritive  material, 
although  the  fresh  fruits  do  not  furnish  large  amounts  in  proportion  to 
their  bulk,  containing  as  they  do  comparatively  largo  percentages  of 
water.  In  dried  fruits  which  have  been  concentrated  by  evaporation 
the  percentages  of  nutritive  material,  especially  carbohydrates,  are 
fairly  high  in  proportion  to  the  bulk.  So  far  the  investigations  have 
not  taken  into  account  such  fruit  food  products  as  jams,  jellies,  and 
marmalades,  which,  judged  by  their  composition,  may  furnish  the 
body  with  a  considerable  amount  of  nutritive  material.  Although  the 
investigations  are  not  yet  sufficient  in  extent  for  final  deductions,  it 
may  be  said  that  those  already  conducted  have  furnished  a  demonstra- 
tion of  the  nutritive  value  of  fruits  and  nuts  and  shown  that  they  may 
furnish  a  comparatively  large  proportion  of  a  nutritious  diet  for  those 
who  desire  to  use  them  thus. 

At  Harvard  University,  Cambridge,  Mass.,  Mr.  Edw.  Mallinckrodt, 
with  the  cooperation  of  Professor  Sanger,  in  1900  carried  on  dietary 
studies  with  10  students.  Some  of  them  were  obliged  to  live  very 
economically.     Some  editorial  work  has  been  done  upon  the  report  of 
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these  investigations  by  Mr.  Mallinckrodt  during  the  past  year.  These 
investigations  were  carried  on  under  the  general  supervision  of  Pro- 
fessor Atwater. 

Several  years  ago  Miss  Amelia  Shapleigh,  under  the  supervision  of 
Mrs.  E.  II.  Richards,  now  of  the  Boston  Institute  of  Teehnolog}',  earrie<l 
on  an  extended  series  of  dietary  studies  with  the  families  of  working- 
men.  This  material,  which  was  never  published  in  detail,  has  been 
furnished  to  this  Office  and  has  been  edited  during  the  past  year,  with 
the  cooperation  of  Mrs.  Richards,  and  is  practically  ready  for  publica- 
tion. The  report  will  also  include  the  results  of  dietary  studies  made 
in  1901-1002  at  the  Boston  School  of  Housekeeping.  The  work  carried 
on  by  Miss  Shapleigh  and  Mrs.  Richards  is  of  interest  in  it8elf  and 
useful  for  purposes  of  comparison,  especially  in  fixing  upon  dietary 
standards. 

At  the  University  of  Vermont,  located  at  Burlington,  Prof.  J.  L. 
Hills  has  carried  on  5  dietary  studies,  one  with  the  family  of  a  pro- 
fessional man  and  the  othoi-s  with  farmers'  families.  The  investiga- 
tion necessitated  a  large*  number  of  analyses. 

Prof.  C.  E.  Wait,  of  the  University  of  Tennessee,  at  Knoxville,  has 
carried  on  4  dietary  studies  with  white  families  in  poor  circumstances 
and  10  natural  digestion  (experiments  with  men  on  a  diet  consisting 
principally  of  legumes.  TIk*  work  is  in  continuation  of  earlier  inves- 
tigations along  the  same  lines.  The  dietary  studies  furnish  informa- 
tion regarding  the  food  habits  of  a  portion  of  the  population  of  this 
country  of  which  little  has  been  definitely  known,  and  are  also  useful 
for  purposc^s  of  comparison  and  in  a  consideration  of  the  problem  of 
the  food  of  man  in  relation  to  the  production  of  useful  work.  Tlie 
digestion  experiments  with  dried  legumes  furnish  information  regard- 
ing the  thoroughness  of  assimilation  of  these  materials,  which  are 
directly  coinparal)le  with  meat  as  regards  the  proportion  of  protein 
they  can  furnish  the  body.  The  imi)ortance  of  dried  legumes  (peas, 
beans,  lentils,  (»tc.)  has  been  recognized  since  earliest  times.  The 
importance^  of  some  knowledge  of  the  thoroughness  with  which  these 
materials  are  assimilated  and  the  comparative  nutritive  value  of  dif- 
ferent sorts  of  legumes  is  obvious.  Very  little  definite  information  of 
this  soi't  was  availal)le  when  the  investigations  were  begun. 

Dr.  II.  C.  White,  i)resident  of  the  Georgia  State  College  of  Agricul- 
ture and  Mechanic  Arts,  at  Athens,  lias  begun  nutrition  investigations 
with  special  reference  to  securing  information  regarding  local  food 
hal)its  and  food  conditions.  One  »}0-day  dietary  study  in  the  students' 
mess  hall  has  been  comi)leted  and  additional  investigations  are 
planned  for. 

At  (\)lumbia  Univc^rsity,  New  York  City,  Dr.  H.  C.  Sherman  has 
cont  iniuHl  his  invest  igation  of  the  comparative  metabolism  of  nitrogen, 
sulphur,  and  ])hosphorus,  the  work  necessitating  considerable  study 
of  metiiods  and  a  large  numlx^r  of  analyses.  The  results  obtained 
have  been  edited  and  are  practically  ready  for  publication.  These 
exi)eriin(Mits,  though  quite  technical,  have  an  important  bearing  on 
nutrition,  on(*  of  the  objects  being  to  furnish  information  on  the  pro- 
teids  which  are  actually"  metabolized  in  the  body  and  the  length  of 
time  which  must  elapse  l)el*()re  the  excretion  of  the  cleavage  products  of 
proteids  ('onsumed  at  any  given  time.  Closely  connected  with  this  u* 
the  (juestion  of  tlie  comparative  nutritive  value  of  different  proteids 
of  animal  and  vegetable  organisms.  In  this  report  is  included  a  review 
of  the  general  literature  of  the  subject  studied. 

In  a  number  of  instances  there  has  been  cooperation  with  instita- 
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tioiis  or  individuals  to  the  extent  of  rendering  assistance  or  in  an 
advisory  capacity,  chiefly  through  the  special  agent  in  charge.  For 
purposes  of  comparison,  some  analytical  work  has  been  carried  on  at 
Middletown  with  bone  proteids  and  other  animal  proteids  at  the  request 
of  Prof.  W.  J.  Gies,  of  the  College  of  Physicians  and  Surgeons,  New 
York. 

In  former  rei)orts  no  mention  has  been  made  of  the  fact  that  dietary 
schedules  and  other  information  regarding  the  conducting  of  exi)eri- 
ments  and  nutrition  investigations  was  furnished  to  Dr.  J.  C.  Dunlop 
and  Dr.  D.  N.  Fatten  and  his  collaborators,  all  of  Edinburgh,  Scot- 
land. Dr.  Dunlop  used  this  material  in  the  investigation  included 
in  his  report  on  "Prison  dietaries,"  prepared  for  the  "Prison  Com- 
mission for  Scotland,"  and  Dr.  Fatten  and  his  collaborators  made  a 
similar  use  of  material  in  "A  study  of  the  diet  of  the  laboring  classes 
in  Edinburgh,"  which  was  carried  out  under  the  auspices  of  the  town 
council  of  the  city  of  Edinburgh. 

Dietary  schedules  and  information  regarding  the  carrying  on  of 
nutrition  investigations  was  also  furnished  to  B.  S.  Rowntree,  of 
York,  England,  and  used  by  him  in  carrying  on  the  dietary  studies 
of  i)Oor  families  reported  in  his  recently  published  volume,  "Poverty, 
a  study  of  town  life."  During  the  past  year  Dr.  P.  Smolenski,  of  St. 
Petersburg,  Russia,  has  prepared  a  summary  of  all  the  nutrition  pub- 
lications of  the  Office  of  Experiment  Stations,  as  well  as  a  history  of 
this  work.  This  was  published  by  the  ministry  of  interior  of  the 
Russian  Government.  Instances  like  the  above  are  noteworthy,  since 
they  show  the  interest  manifested  by  scientists  at  home  and  abroad 
in  the  nutrition  work  of  the  Department. 

In  furthering  the  interests  of  the  nutrition  investigations.  Professor 
Atwater  has  attended  a  number  of  conferences  and  has  delivered  a 
number  of  lectures  before  educational  institutions  and  learned  socie- 
ties, etc.     The  following  should  be  mentioned : 

Lake  Placid  Conference  on  Home  Economics,  July  1, 1901 ;  The  First 
Cuban  Conference  of  Charities  and  Correction,  Havana,  Cuba,  March, 
1902;  The  Federation  of  Women's  Clubs,  Buffalo,  N.  Y. ;  The  Georgia 
State  College  of  Agriculture  and  Mechanic  Arts,  Athens,  Ga. ;  State 
Normal  School  of  Lucy  Cobb  Institute;  Hartford  Medical  Society; 
Medical  State  Science  Teachers'  Association;  New  York  Section  of 
American  Chemical  Society;  University  Club,  Providence,  R.  I. 

In  every  case  lectures  have  been  delivered  upon  some  topic  connected 
with  the  Department  nutrition  investigations  or  closely  related  inves- 
tigations. These  visits,  which  were  generally  made  at  the  invitation 
of  the  institution  or  society  visited,  are  mentioned  as  one  of  the  indi- 
cations of  the  widespread  interest  felt  in  the  nutrition  investigations 
by  teachers,  physicians,  scientists,  persons  engaged  in  philanthropic 
enterprises,  and  others. 

Closely  connected  with  the  nutrition  investigations,  though  not 
directly  a  part  of  them,  may  be  mentioned  the  summer  school  of  nutri- 
tion and  bacteriology,  which  was  held  at  Wesleyan  University,  Mid- 
dletown, Conn.,  in  July,  1902,  and  in  which  several  of  the  officers  of 
this  Department  took  part.  This  school  was  attended  by  students 
from  different  regions,  a  considerable  number  of  whom  are  teachers 
of  domestic  science,  and  others  who  have  engaged  to  a  greater  or  less 
extent  in  the  teaching  of  nutrition,  chemistr}^  or  bacteriology  in  the 
agricultural  colleges  and  other  institutions.  The  school  was  thus  an 
effective  agency  for  the  dissemination  of  information  regarding  the 
nutrition  investigatioDS  of  this  Department. 
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FOOD  AND  NUTRITION  PUBLICATIONS. 

Four  technical  and  one  i)opular  bulletin  were  published  during  the 
year,  in  addition  to  one  article  contributed  to  the  Yearbook  for  1901, 
and  a  history  of  the  development  of  the  nutrition  investigations  pre- 
pared for  the  annual  report  of  this  Ofl&ce. 

Studies  on  Bread  and  Bread  Making  at  the  University  of  Minnesota 
in  1890  and  1900  by  II.  Snyder  (Bulletin  No.  101,  pp.  65,  pis.  3,  fig.  1): 
Tills  bulletin  gives  a  report  of  the  continuation  of  the  investigations 
at  the  University  of  Minnesota  on  bread  and  bread  making  and  on 
flour  and  its  relation  to  bread.  The  special  subjects  consider^  are  the 
comparative  nutritive  value,  including  both  composition  and  digesti- 
bility, of  graham  flour,  entire-wheat  flour,  and  standard  roller-process 
flour;  the  comparative  digestibility  of  bread  and  of  oatmeal  in  experi- 
ments with  a  ration  consisting  of  large,  medium,  and  small  amonnts 
of  bread  and  milk  and  large  and  small  amounts  of  oatmeal  and  milk; 
the  digestibility  of  bread  made  from  flour  in  which  the  proportion  of 
starch  is  increased;  and  the  quality  of  bread  as  affected  by  increasing 
or  diminishing  the  proportion  of  starch,  by  raising  or  lowering  the 
temperature  of  the  flour,  by  prolonged  heating  of  the  flours,  and  by 
blending  of  different  types  of  flour.  The  investigations  reported  form 
an  unusually  satisfactory  basis  for  judging  the  comparative  nutritive 
value  of  graham  flour,  whole-wheat  flour,  ordinary  patent  flour,  and 
blended  flours. 

Experiments  on  Losses  in  Cooking  Meat,  189&-1900,  by  H.  S. 
Grindley  (Bulletin  No.  102,  pp.  64):  But  little  study  has  been  made 
of  the  effect  of  cooking  upon  the  composition  and  digestibility  of 
meat,  and  exact  data  have  been  lacking.  A  series  of  investigations 
have  been  begun  at  the  University  of  Illinois  by  Professor  Grindley 
and  his  associates  upon  this  subject.  Only  a  partial  report  of  the 
investigations  in  1808-1900  are  given  in  this  bulletin,  the  results  of 
25  experiments  upon  the  losses  of  meat  in  cooking  being  reported. 
Later  publi(*alions  will  give  reports  of  the  rest  of  the  investigations 
during  those  years  and  of  investigations  which  are  now  in  progress. 
The  results  here  reported,  though  not  final,  are  valuable  and  of  much 
practical  importance. 

Nutrition  Investigations  among  Fruitarians  and  Chinese,  by  M.  E. 
Jaffa  (Bulletin  No.  107,  pp.  43,  pi.  1):  This  bulletin  contains  two 
articles.  The  first-  reports  the  results  of  six  dietary  studies  with 
fruitarians,  a  digestion  experiment,- and  a  nitrogen  metabolism  experi- 
ment. The  subjects  (two  women  and  three  children)  had  lived  almost 
entirely  on  raw  fruit  and  nuts  for  several  years,  one  of  the  children 
having  lived  upon  such  a  diet  since  infancy.  It  was  found  that 
although  the  di(?t  furnished  less  protein  and  energy  than  the  mixed 
diet  of  similar  individuals,  the  subjects  were  apparently  in  good 
health. 

With  a  view  of  learning  something  of  the  dietary  of  Chinese  living 
in  ( /alifornia  and  its  relation  to  muscular  work,  studies  were  made  of 
a  professional  man,  that  is,  a  man  with  little  muscular  work;  a 
laundry  association,  that  is,  individuals  performing  moderately  severe 
muscular  work,  and  employees  on  a  truck  farm,  that  is,  men  per- 
forming severe  muscular  work.  The  foods  eaten  were  found  to  fur- 
nish practically  the  same  amounts  of  protein  and  energy  as  has  been 
^ound  in  the  average  diet  of  Americans  performing  similar  amounts 
')f  work;  the  selection  of  foods  was,  however,  quite  different.  Gen- 
•r*'\\\y  spc'^Ung,  rice  took  the  place  of  bread  and  similar  carbohydrate 
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foods  in  tlie  ordinary  American  diet.  Meat  and  vegetables  were  used 
in  addition  to  rice.  In  the  case  of  the  professional  man's  family  and 
the  laundry  association  the  effect  of  environment  was  more  marked 
than  in  the  case  of  the  truck-farm  laborers — that  is,  the  diet  of  per- 
sons residing  in  or  hear  a  large  town  was  more  influenced  by  Ameri- 
can conditions  and  more  American  foods  were  eaten  than  was  the 
case  with  the  men  living  in  the  country. 

Experiments  on  the  Metabolism  of  Matter  and  Energy  in  the  Human 
Body,  1898-1900,  by  W.  O.  Atwater  and  F.  G.  Benedict  (Bulletin  No.  109, 
pp.  147) :  Continuing  earlier  work,  experiments  are  reported  which 
t^t  the  accuracy  of  the  respiration  calorimeter  and  metabolism  exper- 
iments with  man  in  which  the  balance  of  income  and  outgo  of  nitro- 
gen, carbon,  and  energy  was  determined,  the  special  object  being  to 
compare  the  nutritive  value  of  fats  and  carbohydrates.  Nine  such 
metabolism  experiments  were  made.  The  work  is  reported  and  dis- 
cussed in  detail,  the  bulletin  concluding  with  summaries  on  the  fol- 
lowing topics:  Food  materials  supplied  and  consumed  and  the  differ- 
ences in  demand  by  men  at  rest  and  at  work;  the  total  elimination  of 
water  during  day  and  night  under  different  conditions  of  work,  as 
well  as  the  pr<jportion  of  the  total  amount  eliminated  in  the  respira- 
tory products  and  as  perspiration;  elimination  of  carbon  dioxide  dur- 
ing day  and  night  and  during  different  conditions  of  work  and  rest; 
the  elimination  of  energy  as  heat  and  external  muscular  work;  the 
amount  of  energy  liberated  by  the  body  at  different  periods  of  the 
day ;  the  relation  between  the  elimination  of  heat  and  carbon  dioxide 
in  the  body.  In  connection  with  this  discussion  a  number  of  average 
values  are  given,  such  as  those  for  the  diurnal  variation  in  the  amount 
of  water  eliminated  in  the  respiratory  products.  Similar  values  based 
on  less  exi)erimental  data  have  long  been  quoted  in  tables  of  physio- 
logical constants  and  general  text-books.  The  present  bulletin,  it  is 
believed,  supplies  values  which  are  much  more  reliable  than  those 
which  have  been  generally  quoted  in  the  past. 

Principles  of  Nutrition  and  Nutritive  Value  of  Food,  by  W.  O. 
Atwater  (Farmers'  Bulletin  No.  142,  pp.  48) :  This  bulletin  includes 
a  discussion  of  the  general  principles  of  nutrition,  dietaries  and  diet- 
ary standards,  digestion  experiments,  the  comparative  nutritive  and 
economic  value  of  different  foods,  effects  of  cooking  and  related  top- 
ics, the  whole  being  designed  as  a  summary  of  results  obtained  up  to 
the  present  time  in  the  nutrition  investigations  conducted  under  the 
auspices  of  this  Office. 

Dietaries  in  Public  Institutions,  by  W.  O.  Atwater  (Yearbook, 
Department  of  Agriculture,  1901,  pp.  393-408) :  The  general  problem 
of  feeding  large  numbers  of  persons  under  uniform  conditions  is 
discussed  and  work  which  has  been  carried  on  along  such  lines 
summarized  with  especial  reference  to  the  author's  investigations 
conducted  in  New  York  State  asylums  for  the  insane  under  the  aus- 
pices of  the  State  commission  in  lunacy.  It  was  found  that  in  many 
cases  it  was  possible  to  materially  improve  the  diet  and  at  the  same 
time  lessen  its  cost. 

Scope  and  Results  of  the  Nutrition  Investigations  of  the  Ofl&ce  of 
Experiment  Stations  (Annual  Report  of  the  Office  of  Experiment  Sta- 
tions, 1901,  pp.  437-482):  The  purpose  and  scope  of  the  nutrition 
investigations  conducted  under  the  auspices  of  this  Ofl&ce  is  outlined, 
and  the  methods  of  conducting  the  investigations  recorded  and  the 
results  obtained  to  date  discussed.  The  report  also  contains  histor- 
ical and  descriptive  matter  concerning  all  the  investigations  conducted 
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at  Middletown,  Conn.,  and  elsewhere  by  those  cooperating  with  the 
Oflfice,  a  discussion  of  the  editorial  and  other  work  carried  on  at  the 
office  in  Washington  and  a  brief  description  of  all  the  bulletins  and 
other  publications  issncd. 

In  addition  to  the  above,  the  two  following  reports  were  prepared 
for  publication  during  the  year: 

Dietary  Studies  in  New  York  City,  189G-07,  by  W.  O.  Atwater  and 
A.  P.  Bryant  (Bulletin  No.  IKJ,  pp.  83):  This  bulletin  reports  and 
discusses  30  dietary  studies  made  of  families  living  in  the  thickly  con- 
gested districts  of  New  York  City.  Some  of  them  had  fairly  large 
incomes,  others  were  in  destitute  circumstances  and  almost  without 
exception  may  be  included  among  the  families  commonly  receiving 
assistance  from  charitable  organizations. 

Experiments  on  the  Effect  of  Muscular  Work  upon  the  Digestibility 
of  Food  and  tlu^  Metabolism  of  Nitrogen  conducted  at  the  Universitv 
of  Tennessee  in  1809-11)00,  by  V.  E.  AVait  (Bulletin  No.  117,  pp.  43): 
This  investigation,  which  is  a  continuation  of  earlier  \york,  is  designed 
to  show  the  effect  of  muscular  exertion  upon  the  digestibility  of  food 
and  the  nK^tabolism  of  nitrogc^i.  Nine  digestion  experiments  and 
nine  metabolism  experiments  with  men  were  made.  In  addition  to 
the  above  an  investigation  is  reported  of  the  possibility  of  preparing 
a  composite  sample  wliieh  shall  adeciuately  represent  the  composition 
of  a  mixed  diet,  and  thus  simplify  the  analytical  w^ork  connected  with 
determining  the  comx^osition  of  the  diet. 

PLANS   FOR  THE    FISCAL  YEAR   1903. 

In  the  investigation  at  Middletown  it  is  proposed  to  continue,  with 
the  aid  of  tin*  respiration  calorimeter,  the  study  of  the  comparative 
vahie  of  fats  and  carbohydrates  as  sources  of  energ>^  for  muscular 
work,  and  in  general  to  develop  the  respiration  calorimeter  investi- 
gations as  far  as  possible  along  the  lines  suggested  by  the  work  of 
former  years.  Administrative  and  editorial  work  will  be  continued 
as  usual. 

Professor  Woods,  at  the  T'niversity  of  Maine,  and  Profeasor  Snyder, 
at  the  University  of  Minnesota,. will  continue  their  investigations  on 
the  digestibility  and  relative  nutritive  value  of  different  grades  of 
flour  ground  from  the  same  sample  of  soft  wheat.  The  University  of 
Minnesota  has  completed  a  new  cliemical  laboratory,  of  which  a  i)or- 
tion  has  been  set  apart  tor  Prof(^ss<)r  Snyder s nutrition  investigations. 
A  small  mill  will  l)e  purchased  in  which  wheat  can  be  ground  in  the 
same  way  as  is  followed  coniim'iclall}'.  This  will  secure  better  sam- 
ples of  flours  than  (tould  he  readily  s(M*ured  in  the  past,  and  will  much 
facilitate*  Professor  Woods  and  Professor  Snyder's  investigation.  As 
has  been  the  case  in  the  past,  Professor  Woods  will  devote  attention 
to  the  study  of  metabolic  products  in  connection  with  the  digestion 
experimcMits. 

Professor  Grindley,  at  the  T'niversity  of  Illinois,  will  continue  his 
studies  of  the  changes  in  conipositiim  and  digestibility  of  different 
kinds  and  cuts  of  meat  brought,  about  by  various  methods  of  cooking. 
In  addition  such  analytical  work  and  com])arative  studies  of  methods 
will  be  carried  on  as  are  re([uire(l.  The  Univei^sity  of  Illinois  is  con- 
structing a  new  clKMuical  laboratory  in  which  two  laboratories  have 
been  set  apart,  for  nutrition  investigations.  This  is  an  indication  of 
tin*,  way  in  which  the  work  is  r(»garded  by  the  university.  Interest  in 
work  on  meats  at  this  institution  is  further  shown  by  the  fftQt  tb^tH 
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ate  appropriation  has  been  secured  for  investigations  by  the  Illinois 
iperiment  station  on  the  effect  of  fattening  cattle  upon  the  food  value 

the  carcass.  This  work  is  directly  in  line  with  that  carried  on  by 
rofessor  Grindley,  and  it  is  expected  that  in  the  future  his  samples  of 
eat  will  be  secured  from  cattle  fattened  and  slaughtered  under 

inite  conditions,  which  will  greatly  add  to  the  importance  of  the 
ilts  obtained  in  the  special  cooking  experiments.  In  connection 
lui  Professor  Grindley's  work,  it  is  expected  that  Miss  Isabel  Bevier, 
rofessor  of  domestic  science  in  the  university,  will  endeavor  to  make 
practical  application  for  hou8ekeei)ers  of  the  results  obtained  by 
lt)fessor  Grindley. 

In  addition  to  completing  the  work  called  for  by  his  authorization 
>vering  the  last  fiscal  year,  Professor  Jaffa,  at  the  University  of 
ifornia,  has  accumulated  a  considerable  amount  of  material,  which 
lu  be  used  in  his  work  for  the  fiscal  year  1903.  The  material 
iclndes  samples  of  food  and  excretory  products  from  digestion 
xperiments  on  the  nutritive  value  of  fruits.  His  time  will  be  largely 
evoted  to  the  study  of  this  material  and  the  preparation  for  publica- 

n  of  the  results  already  obtained,  the  material  being  amply  suffi- 
it  for  the  purpose. 

At  the  University  of  Tennessee,  Professor  Wait  will  continue  his 
ietary  studies  of  white  families  in  poor  circumstances,  until  suffi- 
ient  information  of  this  character  has  been  accumulated  for  purposes 
f  comparison  and  for  use  in  fixing  upon  dietary  standards.  His 
'ork  also  includes  a  study  of  the  comparative  nutritive  value  of 
ried  legumes,  such  as  cowpeas,  beans,  lentils,  et<5.,  ordinarily  oaten. 

President  White,  at  the  Georgia  State  College  of  Agriculture  and 
[echanic  Arts,  will  continue  dietary  studies  with  the  special  object 
I  securing  information  regarding  food  habits  of  persons  in  different 
irenmstances  under  the  lo?  al  conditions. 

It  is  expected  that  Dr.  H.  C\  Sherman,  at  Columbia  University, 
c      York  City,  will  continue  his  studies  of  the  comparative  metabo- 

n  of  nitrogen,  sulphur,  and  phosphorus,  although  definite  arrange- 

tnts  for  this  work  have  not  been  made. 

Mr.  J.  P.  Fox,  of  Boston,  Mass.,  has  recently  submitted  to  the  Office 
>me  results  of  dietary  studies  made  under  special  conditions  which 
re  of  considerable  interest.  He  will  continue  this  work,  and  it  is 
elieved  that  additional  material  of  interest  and  value  will  be 
>rthcoming. 

In  addition  to  the  above,  there  are  two  other  lines  of  work  which 
r  seems  especially  desirable  to  undertake,  namely,  dietary  studies  in 
ublic  institutions  and  nutrition  investigations  in  the  Tropics.  Plans 
>r  beginning  the  work  in  public  institutions  have  already  bocMi 
lade,  and  considerable  material,  including  summaries  of  results  of 
fvrlier  investigations,  etc.,  has  been  collected,  which  will  prove  useful 
>r  purposes  of  comparison.  By  an  arrangement  with  Dr.  A.  B. 
Lichardson,  superintendent  of  the  Government  Hospital  for  the  Insane, 
1  the  District  of  Columbia,  dietary  studies  will  be  made  in  that 
istitution  during  the  current  year  in  accordance  with  plans  furnished 
y  this  Office. 

It  is  believed  that  the  results  of  nutrition  investigations  already 
lade  may  be  practically  and  beneficially  applied  in  a  wide  way  to  the 
^ing  of  men  wherever  a  considerable  number  of  persons  are  to  be 
on  a  systematic  plan.  This  applies  especially  to  boarding  schools, 
Hiege  clubs,  reformatory  and  penal  institutions,  hospitals  for  th(^ 
isane  and  other  dependent  classes,  and  the  Army  and  Navy.     A 
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bej2:inning  has  already  been  made  in  this  direction,  but  then*  is  still 
room  for  a  large  amount  of  investigation  before  definite  suggestions  of 
general  applieati(m  can  be  made. 

Tlie  providing  of  the  proper  diet  for  prisoners  and  inniat<*s  of  insane 
asjiums  and  other  institutions  has  long  received  attention,  although 
its  systematic  study  is  comparatively  recent.  Some  j'ears  ago  special 
investigations  of  the  diet  of  the  insane  were  undertaken  in  Russia. 
Some  work  was  also  carried  on  in  Germany.  Special  interest  attaches 
to  the  recently  published  report  of  the  diet  of  pauper  lunatics  in  asy- 
lums and  lunatics  of  poorhouses  in  Scotland,  which  gives  the  details 
of  investigations  carried  on  under  Government  authority.  Perhaps 
the  most  imi)ortant  and  extended  investigation  of  this  nature  is  that 
recently  conduct(Kl  in  the  Iiospitals  for  tlie  insane  in  the  State  of  New 
York,  in  which  the  special  agent  in  charge  of  our  investigations  has 
already  made  some  studies  under  State  auspices.  Tlie  annual  cost  of 
the  food  supply  to  these  hospitals  has  been  over  *1,(XK),0(X».  The 
investigations  already  mad(^  show  that  not  only  may  the  total  cost  be 
considerably  reduced  and  large  wastes  prevented,  but  that  the  dieta- 
ries of  th(^  inmates  of  these  institutions  maybe  much  impi'ove^lhy 
attention  to  the  facts  and  principles  established  by  nutrition  investi- 
gations. These  investigations  have  also  shown  tlie  need  for  more 
accurate  inquiries  regarding  the  food  requirements  of  diflferent  classes 
of  persons  in  these  instituticms.  In  the  State  of  New  York  alone  not 
far  from  100,000  j)e()ple  of  the  dependent  and  delinquent  classes  are 
maintained  in  public  institutions  at  an  annual  exi)ense  of  4?26,0()0,000, 
of  which  about  :t^(>,()00,000  is  expended  for  food.  This  will  give  some 
indication  of  the  vast  interests  at  stake  in  this  matter  when  we  take 
tlH^  whole  eountrv  into  a(*count.  C-ertainlv  here  is  a  field  of  investi- 
gation  upon  whi(»h  the  Department  might  well  enter,  and  in  which 
results  of  great  j)racti(*al  value  might  be  expected. 

In  early  times  the  idea  was  prevalent  that  the  diet  of  prisonei's and 
otli(M'delin([uent  classes  should  be  so  poor  and  inadequat-e  that  it  con- 
stituted a  punitive  measure.  This  is  now  recognized  as  wrong,  and 
most  civilized  nations  ciuh^avor  to  feed  such  persons  adequately.  The 
food  reciuirenu^nts  obviously  vary  with  the  amount  of  work  iKM'formed, 
and  in  most  cases  it  is  (\ss(»ntial  that  the  cost  of  the  food  be  moderate. 
Food  inv<»stigations  an^  nM[uir(^d  in  ju'isons  and  other  institutions  in 
order  that  satisfactory  dietary  standards  may  be  formulated,  andabo 
to  compare  the  rations  actually  fed  with  proposed  standards.  The 
importance  of  such  studies  has  l)een  often  recognized  in  the  past;  for 
instance,  under  the  authority  of  the  institutions'  commissioner  in 
I>()ston,  Mass.,  dietary  investigaticms  were  carried  on  in  a  number  of 
reformatories,  etc.,  in  that  city.  Studies  have  also  been  made  at  the 
reformatory  at  Klmira,  X.  Y.,  some  of  which  had  the  special  object  of 
(letcrniining  whether  it-  was  possible  to  favorably  affect  the  moral  wel- 
fare of  inmat.es  through  their  diet. 

rn<l(^r  sjx^cial  governnuMit  authority  the  diet  in  Scotch  prisons  has 
been  recently  studied,  and  nu^ntion  may  also  be  made  of  recent  work 
of  a  similar  natun^  in  Berlin.  In  many  cases  it  has  been  found  that 
it  is  possible  to  furnish  a  more  satisfactory  diet  and  at  the  same  time 
diminish  the  cost. 

Nut  rit  ion  invest  igations  have  also  been  made  in  almshouses,  orphan 
asylums,  and  similar  (»haritable  institutions  in  times  past  in  this  and 
oilier  countries,  (4crnuiny  having  taken  the  h^ad.  The  importance  of 
])roviding  a  j)roi)cr  di<M  for  inmates  of  such  institutions  has  received 
government  recognition  in  (4reat  Britain,  and  investigations  bearinjr 
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the  subject  have  been  undertaken  there.  An  adequate  diet  should 
nquestionably  be  supplied  to  all  who  are  dependent  on  charity  of 
I      jort.     The  numerous  studies  which  have  been  made  show  that 

m  proper  care  good  food  may  be  provided  at  a  reasonable  cost, 
vhile  the  diet  in  many  institutions  is  undoubtedly  satisfactory  as 
egards  kind  and  cost,  it  is  not  too  much  to  say  that  in  very  many 
t£er8  dietary  studies  would  show  the  possibility  of  diminishing  the 
est  and  at  the  same  time  improving  the  quality .  The  increase  in 
omfort  and  the  saving  of  public  money  in  this  way  seems  worthy  of 
kll  possible  effort. 

In  previous  reports  I  have  called  attention  to  the  fact  that  investi- 
;ations  were  needed  to  determine  the  food  habits  and  requirements 
►f  residents  of  tropical  countries.  This  matter  is  becoming  of  increas- 
ng  importance,  owing  to  the  continuance  of  soldiers,  sailors,  and  civil 
officers  of  the  United  States  in  such  regions.  This,  and  the  fact  that 
arge  numbers  of  our  people  are  called  to  tropical  regions  by  our 
apidly  extending  commerce,  would  seem  to  justify  the  institution  of 
ttvestigations  to  determine  the  most  suitable  diet  under  the  new  cli- 
natic  conditions.  It  is  well  known  that  a  suitable  diet  is  a  matter 
irhich  has  a  great  effect  upon  the  maintenance  of  good  health  of  old 
esidents  in  tropical  countries,  and  is  even  more  important  for  recent 
rrivals.  The  United  States  Army  has  devoted  considerable  atten- 
ion  to  this  subject,  as  have  also  German,  British,  and  other  European 
avestigators,  generally  under  the  auspices  of  the  army  or  navy  of 
hieir  respective  Governments.  The  lack  of  agreement  regarding  the 
let  best  suited  to  residents  of  the  Tropics  shows  that  more  extended 
[iv**«tigations  are  required. 

T     e  economic  feeding  of  troops  and  other  residents  in  tropical 

(     ions  obviously  depends  in  some  measure  upon  the  utilization  of 

I   food    products.     Many  of  these  products  are  comparatively 

tnown  outside  the  Tropics,  and  their  food  value  has  never  been 

lied.    This  lack  of  information  should  be  remedied  by  comparative 

es     of  the  nutritive  value  of  these  little-known  food  materials.     Fur- 

ermore,  we  need  to  study  the  dietaries  of  the  native  populations  who 
e  recently  come  under  the  jurisdiction  of  the  United  States,  with 
k  view  to  determining  the  relation  of  their  food  habits  to  their  health 
tnd  industrial  efficiency.  Such  investigations  may  easily  become  an 
mportant  factor  in  the  agriculture,  trade,  and  commerce  of  these 
•egions,  as  well  as  in  the  formulation  of  plans  for  the  improvement  of 
he  conditions  of  life  among  these  people. 

In  order  to  extend  the  nutrition  investigations  by  carrying  on 
lietary  studies  in  public  institutions  and  among  the  rural  population 
n  different  parts  of  the  country,  and  studies  of  the  food  requirements 
)f  persons  residing  in  the  Tropics,  I  recommend  that  $10,000  be  added 
X)  the  appropriation  for  nutrition  investigations  for  the  fiscal  year  1904. 

Irrigation  Investigations. 

The  extent  of  irrigation  in  the  United  States  and  the  agricultural 
wealth  and  population  of  the  arid  region  must  in  the  end  be  limited 
)y  the  economy  and  skill  with  which  farmers  use  water,  while  its  suc- 
cess will  in  large  measure  be  determined  by  the  efficiency  and  justice 
^ith  which  streams  are  administered  and  the  rights  to  their  water 
istablished  and  protected.  The  irrigation  investigations  of  the 
)epartment  of  Aerriculture  have  for  their  fundamental  purpose  the 
betterment  of  conditions  along  both  these  lines.     The  work  is  directed 
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toward  lielping  farmers  solve  tlie  problems  already  created,  and  lay- 
ing an  adequate  foundation  for  the  adjustment  of  the  conflicting 
interests  growing  out  of  claims  to  flowing  water  which  future  devel- 
opment will  inevitably  create. 

While  the  questions  dealt  with  have  a  vital  interest  and  importance 
to  each  individual  user  of  water  and  to  investors  in  irrigation  prop- 
erty, it  is  also  beginning  to  be  realized  that  they  have  a  larger  signifi- 
cance and  that  their  study  is  rc^quired  in  order  to  rightly  deal  witli 
questions  which  are  of  both  National  and  international  importance. 
The  manner  in  which  water  is  used  in  irrigation  is  destined  to  have  a 
commanding  influence  over  the  social  and  industrial  institutions  of 
one-third  of  the  United  States.  Not  only  the  agricultural  interests, 
but  all  other  industrial  interests  of  this  vast  region  will  be  largely 
influenced  in  growth  and  prosperity  by  a  wise  settlement  of  the  irri- 
gation questions  which  this  Office  is  now  studying. 

Two  causes  have  operated  to  create  an  increased  interest  in  the 
work  being  done  and  to  augment  the  requests  for  information  and 
advice.  One  was  the  drought  which  prevailed  throughout  the  Middle 
West  in  11K)1  and  which  brought  to  the  att-ention  of  the  farmers  of 
that  region  the  advantages  that  would  accrue  from  l>eing  able  to 
apply  moisture  at  the  time  when  most  needed.  The  other  is  the 
desire  of  the  arid  States  for  the  creation  of  conditions  which  will  make 
it  possible  to  fully  develop  the  water  supply  and  apply  it  to  beneficial 
uses,  and  which  will  at  the  same  time  protect  all  existing  rights  to 
water  so  far  as  they  are  based  on  beneficial  use,  whether  they  are 
the  result  of  the  ownei-ship  of  riparian  lands  in  some  States  or  of  com- 
pliance with  the  laws  of  appropriation  in  others. 

The  n(M'd  of  a  prompt  settlement  of  these  questions  has  been  ren- 
dered more  inijxM-ative  by  the  legislation  of  the  last  Congress,  which 
set  asid(»  the  j)n)ceeds  of  the  sales  of  public  lands  for  the  construc- 
tion of  National  irrigation  works.  The  more  rapid  our  development 
the  gn^atcr  the  hcmhI  of  laws  and  customs  under  which  titles  to  water 
shall  be  stabl(\  To  s(H*ure  these  results  the  nature  and  extent  of 
water  1  itles  should  b(»  better  understood  and  more  clearlv  defined  than 
at  prescMit.  vSo  long  as  stns'ims  furnish  more  water  than  irrigators  can 
use,  rights  to  their  flow  rec(Mve  little  attention;  but  with  the  construc- 
tion of  storage^  works  to  restrain  the  floods  and  the  building  of  more 
canals  than  streams  can  suppl}^  when  titles  have  to  be  established  to 
both  the  storcil  supply  and  the  portion  used  without  storage,  when  not 
only  thediv('rs(»and  conflicting  interests  of  individuals  and  communi- 
ties have  to  Ix^  reconciled,  but  the  boundary  line  between  the  water 
supplies  used  in  private  and  public  works  has  to  be  marked  out,  the 
qu(\stions  of  irrigation  law  and  irrigation  administration  assume 
an  oversha(h)\ving  importance.  It  is  a  source  of  gratification  that 
the  AVest  is  clearly  awake  to  its  n<MMis  in  these  directions.  Active 
and  iuflu(»ntial  associations  for  the  reform  of  irrigation  laws,  of  which 
the  California  Water  and  Forest  Association  is  a  conspicuous  exam- 
ple, hav(»  been  foinied  in  California,  Utah,  Montana,  and  Arizona, 
and  civic  associations  having  other  interests  as  well  are  givingmuch 
attention  to  this  subject. 

THE    NKEI)    OK   ADDITIONAL   FACTS. 

Thi'  first  need,  in  laying  th(^  foundation  for  future  development.,  is 
for  1  h(»  facts  on  which  it  must  be  based,  and  it  is  these  facts  which  this 
Ollice  is  endeavoring  to  secure  through  the  irrigation  investigations. 
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ise  of  the  complex  issues  which  have  to  be  dealt  with,  the  pri- 
requisite  is  capable  and  experienced  men,  and  the  Ofl&ce  has 
ed  in  its  service  a  number  of  irrigation  engineers  and  scientists 
g  a  National  and  even  an  international  reputation.  The  serv- 
f  men  of  this  character  would  have  entailed  a  prohibitory  expense 
b  been  necessary  to  employ  them  continuously.  This  has  been 
ed,  however,  through  cooperation  with  the  State  engineers'  ofl&ces 
3  different  arid  States  and  with  the  State  agricultural  colleges 
ixperiment  stations  throughout  the  country. 

MEASUREMENTS  OF  THE  DUTY   OF  WATER. 

the  beginning  of  the  work  the  duty  of  water  was  made  a  leading 
>ct  for  investigation,  because,  in  dealing  with  irrigation  from  any 
[X>oint  (administrative,  engineering,  or  agricultural),  the  water 
Br,  the  engineer,  or  the  farmer  soon  comes  to  the  i)oint  where  it 
3eesary  to  know  approximately  how  much  water  is  needed  for  an 
of  ground. 

0  States,  Nebraska  and  Wyoming,  have  already  passed  laws 
ing  the  quantity  of  water  which  may  be  appropriated  for  a  given 

while  all  the  other  States  where  irrigation  is  necessary  have 

prohibiting  waste  and  limiting  rights  to  water  to  the  quantity 

h.  can  be  used  beneficially.     Those  charged  with  the  distribution 

e  water  supply  must  know  what  is  beneficial  use  and  where  waste 

LS. 

e  irrigation  engineer  needs  to  know  more  than  the  theoretical 
ing  capacities  of  ditches  of  various  sizes  and  grades  and  the  cost 
[cavation  in  different  materials  and  of  different  classes  of  con- 
ttion.     He  must  know  how  much  land  the  water  carried  by  his 

1  will  serve.     The  basis  for  all  the  computations  of  the  engineer  f, 
be  the  quantity  of  water  required  for  an  acre  planted  to  the  crops 

li  it  is  proposed  to  raise. 

e  farmer,  at  the  very  beginning  of  his  experience  with  irrigation, 
know  how  much  water  he  needs  and  when  he  needs  it.  If  he 
Is  his  own  canal,  he  must  know  how  large  to  make  it;  if  he  buys 
r  from  a  large  canal,  he  must  know  how  much  to  buy.  Building 
irge  a  canal  or  paying  for  more  water  than  he  needs  is  throwing 
jy  away,  while  farming  with  too  little  water  is  equally  disastrous, 
tendency  of  farmers  seems  to  be  to  use  all  the  water  that  can  be 
ned,  often  to  the  injury  of  their  crops  and  lands.  Such  farmers 
to  be  shown  the  better  results  obtained  by  others  who  use  water 
jmically. 

is  Office  is  now  measuring  the  water  used  in  irrigation  in  all  of 
,rid  States  but  one,  and  in  a  number  of  the  humid  States.  The 
ts  secured  in  the  past  three  years,  while  not  conclusive,  have 
dy  done  much  to  educate  farmers  and  ditch  managers  as  to  the 
ition  from  which  improvement  of  methods  and  practices  must  j 

).     It  also  shows  that  it  is  possible  to  obtain  an  average  duty  i' 

h  will  serve  as  a  basis  in  the  establishment  of  rights,  and  be  a 
ble  guide  for  the  planning  of  irrigation  works  and  for  the  distri- 
m  of  streams  between  individuals,  communities,  and  even  differ- 
itates. 

bile  there  are  wide  variations  between  farms  and  different  locali- 
the  averages  show  a  remarkable  uniformity.  The  records  show 
Qearly  one-half  of  the  water  diverted  from  streams  is  lost  through 
^ge  and  evaporation  in  canals.     Measured  at  the  head  gate,  ti^ 
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maturing  of  cultivated  crops  has  required  the  diversion  of  enough 
water  to  cover  all  the  land  irrigated  to  a  <lepth  of  »lif2:htly  more  than 
4  feet.  Measures!  at  the  margin  of  fields,  the  water  actually  applied 
has  amounted  on  the  average  to  a  little  more  than  a  depth  of  2  feet. 
T}u'  greatest  source  of  loss,  therefoi'e,  is  through  leakage  from  canals, 
and  while  this  can  not  be  wholly  prevented,  it  is  certain  that  in  tinu* 
it  can  bo  largely  reduced  whenever  the  inci'easing  value  of  water  will 
make  it  profitable  to  introduce  betterments  hitherto  not  regarded  m 
necessary. 

TlK^se  improvements  will  benefit  imgated  agriculture  in  two  direo- 
tii>ns.  The  water  now  lost  through  leakage  from  canals  returns  in 
many  instances  to  the  surface  on  the  lower-lying  fields,  converting 
what  were  formerly  productive  areas  into  unsightly  swamps  and 
marshes,  which,  for  the  time,  are  practically  worthless.  It  will  also 
make  it  possible  to  api)ly  to  beneficial  use  a  large  i)ercentage  of  the 
water  supply  which  is  now  lost  through  evaporation  from  these  over- 
irrigat.i»d  areas.  One  of  the  next  steps  in  irrigation  development, 
1  lierefore,  is  the  better  construction  and  operation  of  canals,  and  one 
of  the  leading  lines  of  work  in  these  investigations  is  the  measure- 
UKMit  of  losses  from  seepage  and  a  study  of  the  methods  of  canal  con- 
struction and  operation  by  which  it  can  be  preventt*d. 

DRAINAGE   SITRVEYS  AND   INVESTIGATIONS. 

In  all  of  the  irrigated  (*ountries  of  Europe,  drainage  and  irrigation 
go  hand  in  hand,  and  there  is  every  reason  to  believe  that  this  will 
ultimately  be  the  practice  of  this  country.  The  irrigation  code 
recently  formulated  by  the  commission  ci'eated  for  that  purpose  in 
California  has  made  the  same  board  both  a  drainage  and  an  irriga- 
tion commission,  and  in  the  irrigation  investigations  of  this  Office  it 
has  been  found  desirable  to  supplement  the  studies  of  seepage  by 
kindred  studies  of  the  problems  of  drainage,  by  which  the  waters  thus 
lost  can  be  made  available  and  the  areas  i-eudered  unproductive 
brought  again  under  cultivation. 

Tlu}  drainag(^  problems  connected  with  irrigation  differ  in  some 
respects  from  those  where  the  surplus  water  supply  comes  from  rain- 
fall. The  water  which  leaks  from  canals,  or  sinks  into  the  subsciil 
from  ov(^riiri  gated  fields,  when  it  reappears,  comes  from  below  instead 
of  coming  from  above  as  in  humid  districts.  In  some  instances  com- 
]>lct(^  relief  can  not  be  obtained  by  providing  channels  for  its  removal. 
The  wat(^r  lost  from  canals  must  be  intercepted  before  it  reaches  the 
surface,  and  this  necessitates  diflferent  engineering  methods  from 
(hose  prevailing  in  the  East.  What  these  methods  must  be  is  as  yet 
largely  unknown.     They  can  only  be  determined  by  careful  study. 

B(»caus<'!  Eastern  drainage^  methods  will  not  answer,  many  of  the 
attempts  thus  far  niad(»  have  proven  failures  and  have  led  to  the  belief 
t  hat  the  drainage^  of  irrigated  lands  is  impossible.  The  lesson  of  these 
failures  is,  howev(M-,  as  valuable  as  what  has  been  taught  by  success 
in  otlu^r  l()(*alities,  and  both  are  being  studied  by  the  agents  of  this 

Th(»  Ixmefits  which  arc  to  come  from  drainage  in  the  older  irrigated 
States,  like  C'olorado  and  California,  are  not  realized  except  by  a  few 
who  ari^  familiar  with  the  extent  of  the  areas  rendered  unproductive 
and  with  the  growing  encroachment  of  the  surplus  water  supply  on 
th(^  lands  now  being  cultivated.  In  response  to  petitions  which 
euil)rac<»d  practically  all  of  the  agricultural  and  horticnltural  interests 
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)f  the  valley  of  Kings  River  in  California,  one  of  the  most  important 
jrigated  sections  of  the  United  States,  a  comprehensive  drainage  sur- 
vey  has  been  carried  on  this  year  for  the  relief  of  the  overwatered 
lands.  A  large  and  well  equipped  party,  under  the  direction  of  Prof. 
0.  V.  P.  Stout,  agent  and  expert,  has  been  at  work  determining  the 
losses  from  canals  and  how  the  surplus  supply  could  be  removed  in 
the  most  effective  manner  at  the  least  cost. 

The  execution  of  a  plan  for  a  cooperative  study  of  the  drainage 
problems  of  Colorado,  which  has  been  under  consideration  for  several 
years  by  Hon.  A.  J.  McCune,  State  engineer  of  Colorado,  and  the 
chief  of  the  irrigation  investigations  of  this  Ofl&ce,  has  been  begun 
ander  the  direction  of  C.  G.  Elliott,  drainage  engineer,  and  the  results 
already  secured  make  it  certain  that  they  are  to  be  worth  many  times 
their  cost  in  the  success  of  irrigation  and  the  ultimate  extent  of  the 
reclaimed  area. 

STUDY  OF  IRRIGATION  LAWS. 

The  study  of  irrigation  administration  in  Utah  has  been  completed, 
sind  the  report  on  the  irrigation  laws  and  practices  of  the, pioneer 
Uommonwealth  of  the  Rocky  Mountain  region  will  be  published  in 
the  near  future.  A  beginning  has  been  made  in  the  study  of  the 
irrigation  system  of  Colorado  through  the  preparation  of  a  report  on 
irrigation  in  the  valley  of  the  Big  Thompson  River,  made  under  the 
iirection  of  the  State  engineer's  ofl&ce  of  Colorado  and  written  by  Hon. 
John  E.  Field,  assistant  State  engineer.  It  gives  in  detail  the  history 
yt  irrigation  administration  on  that  stream,  the  manner  in  which  the 
rights  to  water  were  acquired  and  established,  the  problems  growing 
aut  of  their  protection,  the  issues  which  have  given  rise  to  litigation, 
wid  the  nature  of  the  court  decisions.  The  nature  of  the  agriculture 
and  the  problems  created  by  its  development  along  this  river  are  typical 
di  all  eastern  Colorado,  and  the  lessons  taught  by  the  detailed  facts 
aisclosed  by  this  report  will  serve  to  show  just  what  is  the  strength 
and  weakness  of  the  Colorado  system. 

Another  important  report  on  irrigation  in  Colorado  has  been  pre- 
pared for  this  Office  by  the  Hon.  J.  Sire  Greene,  ex- State  engineer  of 
Colorado.     It  deals  with  the  water-right  contracts  of  irrigation  com- 

.nies,  as  illustrated  by  irrigation  practice  in  the  valley  of  the  Arkan- 

3  River  in  Colorado. 

An  investigation  of  water  rights  and  the  administration  of  streams 
has  been  carried  on  in  Montana  under  the  direction  of  Prof.  S.  Fortier, 
iirector  of  the  Montana  Agricultural  Experiment  Station  and  an  irri- 
gation engineer  of  extended  experience.  In  this  work  Professor  Fortier 
has  had  the  assistance  of  Mr.  Arthur  P.  Stover,  of  this  Office.  This 
report  will  give  the  history  of  irrigation,  from  its  beginning  to  the 
present  time,  in  the  valley  of  the  Gallatin  River  and  its  tributaries 
in  Montana.  It  will  show  the  results  which  have  been  secured,  the 
character  of  the  riglits  established,  tlie  controversies  and  unsettled 
issues  which  have  been  created,  and  will  aid  the  people  of  that  State 
in  determining  whether  or  not  changes  are  desirable,  and  if  so,  the 
nature  of  the  reforms  to  be  secured. 

The  legislature  of  Nevada  at  its  last  session  made  an  appropriation 
for  cooperative  work  between  the  agricultural  experiment  station  of 
Nevada  and  this  Office  in  a  study  of  the  irrigation  problems  of  Nevada. 
Prof.  A.  E.  Chandler,  resident  agent  of  the  irrigation  investigations 
in  Nevada,  has  been  gathering  the  facts  showing  the  extent  of  the 
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claims  mikI  Iho  actual  l)ciieticial  use  of  water  along  the  Carson  and 
WalkiM'  rivers. 

At  the  request  of  the  California  Water  and  Forest  Association  and 
of  otliers  interested,  the  chief  of  the  irrigation  investigations,  Prof. 
Elwood  Mead,  has  acted  as  a  member  of  a  commission  to  frame  an 
irrigation  code  for  the  State  of  California,  and  has  also  devoted  much 
time  to  giving  advice  and  assistance  to  similar  movements  in  other 
States. 

The  recognition  of  the  value  of  the  work  of  the  Department  in  pro- 
moting the  enactment  of  better  laws,  and  the  attention  paid  to  \is 
publications  and  suggestions,  has  been  most  gratifying.  That  it  will 
have  an  important  influence  for  good  on  the  future  industrial  life  of 
the  arid  West  can  not  bo  doubted. 

IKKKiATION   LAW^S   AND   CUSTOMS   OF   OTHER   COUNTRIES. 

Tlie  lirsl  of  the  studies  of  irrigation  abroad  was  made  by  Mr.  C.  T. 
Johnston,  assistant  chief  of  irrigation  investigations,  whose  report  on 
tlic  irrigation  methods  and  problems  of  Egypt  will  soon  be  published. 
It  compares  the  conditions  of  Egypt  and  those  of  the  arid  West,  pny- 
ing  special  attention  to  the  methods  of  diverting  and  using  water  by 
irrigatoi-s,  the  duty  of  water  and  value  of  its  products.  Among  the 
agricultural  engineering  features  of  this  report  will  be  a  description 
of  the  recent  ly  completed  storage  dam  at  Assouan  and  some  of  the 
large  diversion  works  below.  Tlie  contrast  between  one  of  the  oldest 
irrigation  systems  in  the  world  and  one  of  the  newest  is  pointed  out, 
and  farmers  an^  enabled  to  determine  how  far  Egyptian  experience  can 
be  made  to  apply  to  this  country. 

RICE   IRRIGATION. 

During  the  present  s(^ason  Mr.  Frank  Bond,  irrigation  assistant, 
has  continued  his  studies  of  rice  irrigation  in  Louisiana  and  Texas. 
Tlies(»  (Mubracc  measurements  of  the  water  used  in  irrigation,  the  cost  of 
lift  ing  it  from  streams  into  the  canals,  tests  of  the  efficiency  of  pumps, 
and  other  practical  problems  involved  in  determining  how  far  and  by 
what  means  this  new  industry  can  be  most  successfully  extended. 
His  researches  have  shown  the  importance  of  adequate  laws  to  govern 
the  diversion  of  stri^ams,  both  as  a  protection  to  the  present  users  of 
water  and  as  a  gui(l(»  to  thos(^  proposing  to  make  investments  in  the 
future.  The  scanty  rainfall  of  the  present  season,  together  with  the 
rapid  exi)ansion  of  this  industry,  will  make  the  report  of  this  year'8 
measurements  more  than  usually  instructive. 

IRRKiATIOX    INVESTKiATIONS  IN   THE   INSULAR  POSSESSIONS. 

An  extensive  correspondence  with  parties  interested  in  the  recently 
acquired  insular  p()ss(\ssions  has  been  carried  on,  and  Mr.  JaredG. 
Smith,  special  ag(Mit  in  charge  of  the  Hawaii  experiment  station, has 
eoihM'ted  a  large  amount  of  data  on  the  use  of  pumps  for  irrigation  in 
the  cultivation  of  sugar  cam^  in  Hawaii,  and  has  submitted  a  report 
for  i)ul)lieation. 

JRJiKJATION   IN   THE   HUMID   DISTRICTS. 

The  results  of  irrigatit)n  in  the  humid  States  for  1901  were  most 
'iieouraging.  In  (^ast<M*n  Nebraska,  where  crops  are  generally  grown 
n-  •'•»•-   ill  }ii(  w^   iho  yields  of  th(^  irrigated  fields  were  more  than 
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doable  those  of  the  unirrigated.  In  Wisconsin  the  net  increase  in  the 
value  of  crops  due  to  irrigation  was  $20  an  acre  for  hay,  $11  an  acre 
for  corn,  and  $73  an  acre  for  potatoes.  These  were  exceptional  because 
of  the  drought  which  prevailed,  but  there  is  reason  to  believe  that  in 
growing  high-priced  products,  and  crops  which  require  a  large  amount 
of  moisture,  irrigation  is  destined  to  be  very  largely  employed. 

V70RK   OF  THE  IRRIGATION  INVESTIGATIONS  FOR   1902   AND   1903. 

The  increased  demand  for  information  has  furnished  conclusive 
evidence  of  the  value  of  these  investigations,  while  their  efficiency 
has  been  promoted  by  the  legislation  of  Congress  last  winter,  which 
both  broadened  their  scope  and  made  their  aims  more  definite.  The 
studies  of  the  laws  under  which  rights  to  water  are  established  and 
streams  are  divided  have  assumed  a  new  importance  through  the  exten- 
sion of  National  aid  in  the  construction  of  irrigation  works,  and  in  order 
to  better  direct  these  investigations  the  arid  region  has  been  divided 
up  into  three  d  istricts.  The  headquarters  of  the  central  district,  or  the 
Rocky  Mountain  region,  is  at  Cheyenne,  Wyo. ,  with  Mr.  C.  T.  Johnston, 
assistant  chief  of  irrigation  investigations,  in  charge.  The  western 
district  will  be  under  the  direction  of  Prof.  J.  M.  Wilson,  assistant 
professor  of  irrigation  engineering.  University  of  California,  Berke- 
ley, Cal.  The  northern  district  is  under  the  direction  of  Prof.  S. 
Fortier,  director  of  the  Montana  agricultural  experiment  station, 
Bozeman,  Mont.  This  arrangement  brings  about  a  somewhat  more 
direct  supervision  in  sections  having  like  climatic  conditions,  and 
also  enables  Prof.  Elwood  Mead,  chief  of  the  investigations,  to  give 
more  of  his  time  to  the  broader  problems  connected  with  the  organi- 
zation of  the  irrigation  industry,  which  is  necessary  to  the  best  and 
largest  use  of  the  great  rivers  of  the  West. 

INTERSTATE  WATER  RIGHTS. 

The  appropriation  for  these  investigations  provides  for  a  report  on 
the  laws  affecting  irrigation  and  the  rights  of  riparian  proprietors. 
One  of  the  most  complex  questions  connected  with  these  laws  is  their 
relation  to  the  use  of  interstate  streams.  Where  rivers  flow  through 
two  or  more  States,  different  State  laws  control  the  same  water  supply. 
In  some  instances  these  laws  conflict,  as  is  the  case  where  the  com- 
mon law  doctrine  of  riparian  rights  is  recognized  in  one  State  and 
the  doctrine  of  appropriation  in  another  State.  Neglect  to  provide 
by  law  for  an  adjustment  of  these  conflicts  wiU  inevitably  lead  to 
numerous  and  costly  contests  in  the  courts  in  the  near  future.  Ignor- 
ing the  gravity  of  these  problems  will  not  answer.  The  policy  of  doing 
nothing  will  not  serve.  The  first  essential  to  a  satisfactory  settle- 
ment of  these  issues  is  an  accurate  knowledge  of  existing  conditions. 
To  gather  this  information  is  a  matter  involving  care,  time,  and  a 
considerable  outlay.  The  whole  West  can  not  be  taken  up  at  once. 
One  stream  must  be  studied  at  a  time.  It  is  desirable,  therefore, 
that  the  problems  first  reported  upon  should  be  both  important  and 
representative. 

The  North  Platte  River  and  its  tributaries  fulfills  these  conditions  and 
presents  both  a  convenient  and  an  instructive  example  of  the  compli- 
cations growing  out  of  Western  civilization.  It  flows  through  three 
States;  three  codes  of  water  laws  affect  the  use  of  its  waters.  In  one 
State  the  riparian  doctrine  is  recognized;  in  the  other  two  it  has  been 
abrogated.     Each  State  makes  claim  to  all  the  waters  within  its  bor- 
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ders,  and  each  is  alike  powerless  to  adjust  coraplieations  beyond  them. 
A  report  is  to  be  made  on  the  water  laws  which  control  the  use  of  this 
river.  This  report  will  describe  how  and  where  wat«r  is  bein^  used 
and  how  this  use  has  changed  original  conditions.  It  will  explain  the 
natui'e  of  the  rights  to  water  and  the  methods  employed  in  their  pro- 
tection. Tlie  solution  of  the  issues  which  will  be  disclosed  belongs  to 
the  State  legislatures  and  to  Congress,  and  it  will  not  l>e  the  purpose 
of  this  investigation  to  anticipate  or  influence  legislation,  except  so 
far  as  the  facts  themselves  exert  such  influence. 

The  State  authorities  of  all  the  States  directly  concerned  have  been 
conferred  with  and  hav(^  expressed  their  desire  to  have  this  investiga- 
tion made  and  their  willingness  to  cooperate  in  its  prosecution.  The 
open-minded  spirit,  the  desire  to  have  justice  done,  the  anxiety  to 
avert  friction  and  c^ontroversv  which  lias  been  manifested,  and  the 
general  belief  that  a  full  understanding  of  conditions  will  preserve 
rather  than  injure  the  rights  of  present  settlers  has  been  a  source  of 
much  gratification  to  tliis  Office  and  promises  well  for  the  future  of 
tbis  section. 

STUDIES   OF    IRRIGATION    IN    FOREIGN   COUNTRIES. 

The  larger  piobleins  which  will  come  with  the  complete  use  of  West- 
ern streams  which  National  aid  to  irrigation  insures,  and  the  larger 
measure  of  public  control  which  this  renders  inevitable,  gives  greater 
value  to  the  lessons  of  European  irrigation.  The  people  of  the  West 
need  to  know  how  tlie  older  irrigated  lands  have  solved  the  problems 
whi(?]i  now  confront  them.  The  comparison  of  the  irrigation  methods 
and  polici(*s  of  Egypt  with  those  of  this  country,  contained  in  the  report 
made  by  Mr.  C.  T.  Johnston,  assistant  chief  of  irrigation  investiga- 
tions, will  be  followed  by  similar  reports  on  other  countries  based  on 
facts  to  be  gathered  during  the  coming  year. 

RICE  IRRIGATION. 

The  investigations  of  rice  irrigation,  both  along  the  Gulf  coast  and 
the  Atlant  ic  seaboard,  havc^  shown  the  need  of  continuing  these  studies. 
Then^  are  a  number  of  problems  wliich  materially  affect  the  publicwel- 
fare  and  which  require  imi)artial  and  comprehensive  study.  Among 
these  is  the  framing  of  laws  to  protect  the  present  users  of  streams 
against  an  increase  in  use  wliich  will  exhaust  the  water  supply  and 
jeo])ardiz(^  th(»  succ(^ss  of  this  growing  industry. 

Thi^i  need  of  such  legislation  has  been  made  plain  by  the  events  of 
the  present  year.  In  a  number  of  places  the  rainfall  between  June 
and  Septemlx^r,  1!K)2,  in  the  rice  district  of  Louisiana  and  Texas  has 
been  little  more  than  that  of  the  arid  States  during  this  period,  and 
tliis  light  rainfall,  together  with  the  rapid  increase  in  the  irrigated 
acreage,  cause<l  a  heavy  drain  on  the  bayous  and  streams.  It  resulted 
in  low(^ring  tli(^  fresh-water  h^vel  until  the  current  of  these  bayous 
was  reversed,  and,  instead  of  fresh  water  flowing  into  the  Gulf,  salt 
water  invad(»d  the  bayous  to  the  injury  of  the  crop  and  the  damage 
of  some  of  tli(»  pumps.  In  normal  years  these  results  would  not  have 
occurred,  but  th(^y  show  the  danger  from  permitting  an  indefinite 
incn^ase  in  the  nunilx'r  of  pumping  plants.  If  dependence  is  to  be 
had  on  th<'  natural  How  of  th(\se  streams,  it  is  certain  that  they  will 
'lot  supply  all  the  pum])s  which  can  be  erected  along  their  banks 

or  furnish  wat(M-  for  all  the  land  which  can  be  irrigated.  Two  things 
^c'MU.  therefore,  to  be  needed.  One  is  a  protection  of  prior  rights 
'^     h.    ^nriio-   water  users,  and  another  is  the  adoption  of  all  the 
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agencies  which  can  be  employed  to  conserve  the  present  water  sup- 
ply. During  the  coming  season  the  investigation  will  be  directed 
toward  collecting  facts  which  will  show  the  sort  of  legislation  needed. 
They  will  include  collection  of  data  showing  how  far  development  can 
continue  without  affecting  the  water  supply  of  present  irrigators,  the 
best  methods  of  increasing  or  reinforcing  this  supply,  the  best  means 
of  economizing  in  the  use  of  water,  and  the  methods,  if  any,  by  which 
the  ingress  of  salt  water  may  be  prevented. 

The  report  on  rice  irrigation  along  the  Atlantic  coast,  which  forms 
a  part  of  Bulletin  No.  113  of  this  Office,  will  be  supplemented  by  fur- 
ther studies  of  the  economic  questions  which  confront  the  irrigators 
of  this  section.  It  is  believed  that  pumps  can  be  profitably  used  for 
the  irrigation  of  the  higher  land,  and  that  many  of  the  methods 
which  are  now  being  employed  to  advantage  in  Louisiana  and  Texas 
can  be  used  here. 

COOPERATION  WITH  STATE  AGENCIES. 

The  efforts  of  this  Office  to  promote  cooperative  arrangements  with 
the  agricultural  colleges  and  experiment  stations  and  the  State  engi- 
neers' offices  will  be  continued.  In  this  way  the  results  of  widely  sep- 
arated investigations  can  be  brought  together  and  order  and  system 
in  the  cooperative  work  of  State  agencies  promoted.  It  also  enables 
this  Office  to  avail  itself  of  the  services  of  highly  trained  scientists  at 
far  less  cost  than  would  be  required  to  secure  their  continuous  employ- 
ment. The  work  of  the  Office  has  also  been  greatly  aided  by  appro- 
priations for  irrigation  made  by  the  State  legislatures  of  Nevada,  Idaho, 
and  Montana,  by  the  cooperation  and  assistance  of  different  railway 
lines  in  the  West,  and  by  associations  for  the  reform  of  irrigation  laws. 

ORGANIZATION  OF  THE    FORCE. 

ITie  organization  of  the  force  employed  in  the  irrigation  investiga- 
tions of  this  Office  during  1901  and  1902  is  shown  in  the  following 
table: 

Names  and  post-office  addresses  of  experts  and  State  agents  of  the  irrigation 

investigations . 

Prof.  El  WOOD  Mbad,  Chief  of  Irrigation  Investigations,  Washington,  D.  C. 

CENTRAL  DISTRICT. 
Clarence  T.  Johnston,  Assistant  Chief  in  Charge,  Cheyenne,  Wyo. 


State.  State  agents  and  experts. 


Post-office. 


'nil.  G.  Carpenter,  director  Colorado  Agricultural     Fort  CoLlins. 

Colorado {    Experiment  Station. 

|A.  J.  McCune,  State  ei\gineer Denver. 

New  Mexico i  W.  M.  Reed,a  civil  engineer •  Roswell. 

Texas ^  -  -   J-  C.  Nagle,  professor  of  engineering,  State  Agri-  ,  College  Station. 

cultural  College.  I 

Nebraska O.  V.  P.  Stout,  professor  of  engineering,  Univer-     Lincoln. 

sity  of  Nebraska. 

Wyoming B.  P.  Fleming,  Agricultural  Experiment  Station . . 

Idaho J-  D.  Stannard.  assistant  in  irrigation  investiga- 
tions; D.  W.  Ross,  State  eng^ineer. 

A.  P.  Doremus,  State  engmeer 

E.  R.  Morgan,  agent  and  expert,  irrigation  inves- 
tigations. 
Frank  Adama,  assistant  in  irrigation  investiga-     Cheyenne,  Wyo. 
tions.  I 


[Jtah 


Laramie. 
Boise. 

Salt  Lake. 
Do. 


a  Agent  for  1901. 
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Names  and  }>ost-office  addresses  of  experts  and  State  agents  of  the  irrigation 

investigations — Continued. 

WESTERN  DISTRICT. 
Prof.  James  M.  Wilson,  University  of  California,  Berkeley,  Cal. 


State. 

California  ... 

Arizona 

Nevada  

Washington  . 


State  agents  and  experts. 


Post-office. 


w .  Irving,  cnier  engineer  uage  uanai Kivormde. 

E.^W.  Hilgard^  director  Caliiomia  Agricultural  >  Berkeley. 

Mesa. 

Reno. 


Experiment  Station 

W.  H.  Code,  chief  engineer  Consolidated  Canal  at 
Mesa. 

A.  E.  Chandler,  professor  civil  engrineerlng.  Uni- 
versity of  Nevada. 

O.  L.  Waller,  professor  of  engineering,  State  Agri- 
cultural College. 


Pullman. 


NORTHERN  DISTRICT. 
Prof.  Samuel  Fortier,  Director  Agricultural  Exi>eriment  Station,  Bozeman,  Mont. 


Montana 

North  Dakota 
South  Dakota 


Arthur  P.  Stover,  assistant  in  irrigation  investiga-     Boseman. 

tions. 
E .  P.  Ladd,a  professor  of  chemistry.  North  Dakota     Fargo. 

Agricultural  College. 
A.  B.  Crane,  professor  of  engineering.  South  Da-     Brookings. 

kota  Agricultural  College.  i 
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Wisconsin A.  R,  Whitson,  professor  of  agricultural  physics. 

University. 

Missouri H.J.  Waters,  director  Missouri  Agricultural  Ex- 
periment Station. 

Louisiana Frank  Bond,  assistant  in  irrigation  investigations. 

New  Jerst^y ,  E .  B.  V(K>rhees,  director  New  Jersey  Agricultural 

Experiment  Stations. 


Madison. 

Columbia. 

Washington,  D.  C. 
New  Brunswick. 


"Agent  for  1901. 

DRAINAGE  INVESTIGATIONS. 
C.  G.  Elliott,  Agent  and  Exx)ert  in  Charge. 

PUMPINC^  AND  FARM  MACHINERY  mVESTIGATIONS. 
L.  G.  C.  Mayer,  Agent  and  Exi>ert  in  Charge. 


IRRIGATION  PUBLICATIONS. 

The  irrigation  publications  actually  printed  during  the  year  included 
four  technical  bulletins,  two  Farmers'  Bulletins,  one  Yearbook  article, 
an  account  of  irrigation  investigations  during  1901  for  the  report  of 
the  Director  of  this  Office,  and  an  article  on  the  scope  and  purpose  of 
the  irrigation  investigations  of  the  Ofl&ce  for  the  Annual  Report 
of  the  Office  for  1901.  In  addition  to  these  there  were  prepared  for 
publication  three  technical  bulletins.  The  bulletins  and  reports  actu- 
ally juiblished  during  the  year  were  as  follows: 

Report  on  Iriigation  Investigations  in  California,  under  the  super- 
vision of  Elwood  Mead,  assisted  by  William  E.  Sniythe,  Marsden 
Maiison,  J.  M.  Wilson,  Charles  D.  Marx,  Frank  Soule,  C.  E.  Grunsky, 
Edward  M.  Hoggs,  and  James  I).  Schuyler  (Bulletin  No.  100,  pp.  411, 
pis.  L*9,  figvs.  10),  which  gives  an  account  of  investigations  conducted 
in  California  during  1900  by  this  Office,  cooperating  with  the  Califor- 
nia Water  and  Forest  Association,  which  consisted  of  observations 
by  irrigation  experts  on  the  existing  legal,  engineering,  and  agricul- 
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tural  conditioiis  along  nine  typical  streams  used  for  irrigation  in  the 
State. 

Report  of  Irrigation  Investigations  for  1900  (Bulletin  No.  104,  pp. 
)My  pis.  25,  figs.  29) :  This  report  covers  the  second  year  of  investi- 
rations  relating  mainly  to  duty  of  water.     The  reports  of  the  field 

en  also  contain  a  large  amount  of  information  on  laws  and  cus- 
o  ;,  ^ricultural  methods,  crop  returns,  and  other  subjects  related  to 
mj  ion.  A  progress  report  on  the  quantities  of  silt  carried  by  a 
lumoer  of  Southern  rivers  is  also  contained  in  this  volume.  This 
•eport  has  been  reprinted  in  separates. 

Irrigation  in  the  United  States,  Testimony  of  Elwood  Mead,  Irriga- 
ion  Expert,  before  the  United  States  Industrial  Commission  (BuUe- 
;m  No.  105,  pp.  47,  pis.  12,  fig.  1):  The  statement  made  before  the 
industrial  Commission  deals  chiefly  with  the  legal  status  of  irrigation, 
inching  on  State  control,  National  aid  to  irrigation,  and  the  disposal 
>f  the  public  grazing  lands.     The  necessity  and,  possibility  for  storage 

•e  also  discussed. 

Irrigation  Practice  among  Fruit  Growers  on  the  Pacific  Coast,  by 

J.  Wickson  (Bulletin  No.  108,  pp.  54,  pis.  10,  figs.  7) :  This  buUe- 

Din  gives  the  results  of  a  special  investigation  into  the  conditions, 

Bxtent  and  methods  of  irrigation  as  practiced  among  fruit  growers 

Du  the  Pacific  coast. 

Irrigation  in  Field  and  Garden,  by  E.  J.  Wickson  (Farmers'  Bul- 
letin No.  138,  pp.  40,  figs.  18),  discusses  methods  of  irrigating  on  a 
small  scale. 

How  to  Build  Small  Irrigation  Ditches,  by  C.  T.  Johnston  and 
J.  D.  Stannard  (Farmers'  Bulletin  No.  158,  pp.  28,  figs.  9):  This  is  a 
reprint  of  an  article  in  the  Yearbook  of  the  Department  of  Agricul- 
ture for  1900,  entitled  "Practical  irrigation," giving  methods  for  lay- 
ing out  and  building  small  irrigating  ditches,  using  only  such 
implements  as  are  found  on  most  farms,  or  can  easily  be  made  by  the 
farmer. 

Some  Typical  Reservoirs  of  the  Rocky  Mountain  States,  by  Elwood 
Mead  (Yearbook  of  the  Department  of  Agriculture  for  1901,  pp.  415- 
430,  pLs.  8) :  This  article  describes  some  of  the  reservoirs  of  Colorado 
and  Utah,  paying  especial  attention  to  cost  of  construction  and 
returns  from  the  use  of  the  stored  water. 

Scope  and  Purpose  of  the  Irrigation  Investigations  of  the  Office  of 
Experiment  Stations,  by  Elwood  Mead  (Annual  Report,  Office  of 
Experiment  Stations,  1901,  pp.  417-436,  pis.  4). 

The  publications  prepared  for  the  printer  during  the  year  include 
the  following: 

Irrigation  of  Rice  in  the  United  States,  by  Frank  Bond  and  George 
H.  Keeney  (Bulletin  No.  113,  pp.  77,  pis.  28,  figs.  10):  In  this  buUe- 
tin  Mr.  Bond  describes  the  rice  industry  of  Louisiana  and  Texas,  and 
p^ves  measurements  of  the  quantities  of  water  used  in  irrigating  rice. 
The  laws  relating  to  irrigation  of  the  two  States  dealt  with  are  also 
discussed.  Mr.  Keeney's  report  covers  North  Carolina,  South  Caro- 
lina, and  Georgia,  and  is  almost  wholly  descriptive. 

Irrigation  from  Big  Thompson  River,  in  Colorado,  by  John  E.  Field 
(Bulletin  No.  118,  pp.  75,  pis.  5,  fig.  1):  This  is  a  study  of  the  water 
laws  of  Colorado  as  illustrated  by  irrigation  from  Big  Thompson 
River.  Mr.  Field  discusses  more  particularly  the  ''water-loaning" 
law,  a  recent  enactment  which  has  a  tendency  to  unsettle  existing 
rights  to  Colorado  streams. 

Report  of  Irrigation  Investigations  for  1901  (Bulletin  No.  119,  pp. 
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401,  pis.  G4,  fi^s.  12):  This  is  the  third  of  the  annual  reports*  of  the 
irrigation  investigations  of  this  Office.  It  deals  chiefly  T^ith  the  duty 
of  water,  but  contains  also  reports  from  four  stations  in  the  humul 
States,  and  related  questions,  where  irrigation  is  not  a  necessity,  but  a 
means  of  increasing  the  returns  from  farm  lands;  a  report  on  the 
underground  water  supply  of  the  San  Bernardino  Valley,  California, 
and  the  second  progress  report  on  silt  measurements. 

The  manuscript  for  the  following  publications  is  in  hand:  Irrijra- 
tion  Water  Contracts,  b^^  J.  S.  Greene;  Report  on  Irrigation  in  Egypt, 
by  C.  T.  Johnston;  Irrigation  Investigations  in  Utah;  and  the  Irripi- 
tion  System  of  the  Gallatin  Valley  in  Montana,  by  S.  Fortier. 

A  list  of  references  to  publications  relating  to  irrigation  and  land 
drainage  has  been  prepared  by  the  Library  of  the  Department  with 
the  cooperation  of  the  Office. 

The  increasing  demand  for  the  irrigation  bulletins  has  I'enderedit 
necessary  to  reprint  Bulletins  58,  92,  96,  and  100,  Congress  having 
oidered  an  edition  of  3,200  of  the  last  named.  It  has  also  been  nec- 
essary to  reprint  the  separates  of  Bulletins  8G  and  104,  containing  the 
I'eports  of  the  first  and  second  years'  investigations  on  irrigation. 

While,  as  the  above  statement  shows,  the  volume  of  published  mat- 
ter relating  to  irrigation  has  been  large,  and  its  distribution  wide,  the 
X)ul)lications  have  not  been  the  whole  or  perhaps  the  most  effective 
means  employed  in  the  educational  work  of  the  irrigation  investiga- 
tions. The  answering  of  specific  inquiries  which  come  to  the  Depart- 
ment has  ])een  a  large  feature  of  the  work  of  the  office  in  Washing- 
ton. The  addresses  in  public  meetings  in  different  parts  of  the  arid 
region,  and  conferences  with  officials  and  others  interested,  have  aLsc* 
been  efT(»ctive  agencies  for  promoting  the  work.  In  this  way  tli** 
experience^  and  knowledge  already  obtained  have  been  brought  to  bear 
on  the  public  mind  more  effectively  than  heretofore  and  has  resulted 
in  a  great  ([uickening  of  interest  in  this  matter  throughout  the  West. 

The  increase  in  the  appropriation  for  irrigation  investigations 
(^15,000)  made  by  the  last  C.'ongress  will  be  almost  entirely  alworbed 
by  the  growing  outlay  for  publications  and  the  investigations  of  the 
rights  of  riparian  proprietors.  The  broadened  scope  of  these  investi- 
gations and  the  increased  interest  in  the  questions  with  which  they 
deal,  growing  out  of  the  rapid  development  now  taking  place,  have 
increased  the'opport unity  for  the  useful  employment  of  a  still  larger 
fund,  1  reeonunend,  therefon^  that  $75,000  for  the  conduct  of  the 
irrigation  investigations  of  this  ()ffic(»  be  asked  for  in  the  estimates 
of  th(^  ensuinjj:  vcar. 

A(;ki(ultural  Engineering. 

ll  will  he  admitted  without  question  that  under  an  advanced  system 
of  agriculture^  successful  farming  is  impossible  without  a  properly  laid 
out  farm,  thorougii  drainage,  suitable  and  properly  constructed* farm 
buildings,  and  efficient  farm  implements  and  machinery,  and  yet  it 
may  be  safely  asserted  that  no  fc^atureof  our  agriculture  has  received 
less  attention  from  the  organized  agencies  for  agricultural  research 
and  inv<'stigation — namely,  this  Depailment  and  the  agricultural 
experiment  stations — than  such  subjects  as  these,  which  may  be 
classed  under  the  l)road  term  of  agricultural  engineering. 

M  may  Ix'  t  ruly  claimed  that  American  inventive  genius  and  mechan- 

al  skill   have  unaided  surpassed  the  world  in  the  construction  of 

a'm  niaclpp^ry  and  stand  in  the  front  ranks  as  regards  other  linesof 
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rural  engineering.  But  with  the  increasing  demand  for  efficient  labor- 
saving  devices  resulting  from  the  growing  scarcity  of  farm  labor,  and 
the  organization  and  development  in  foreign  countries  of  institutions 
for  the  systematic  study  and  improvement  of  farm  machinery,  it  is 
important  that  we  should  not  longer  neglect  this  field  of  inquiry  if  we 
are  to  meet  the  reasonable  requirements  of  our  agriculture  and  main- 
tain our  supremacy.  Systematic  investigations  of  the  kind  mentioned 
have  been  so  limited  in  this  country  that  at  present  the  Department 
is  not  in  a  position  to  answer  the  numerous  requests  for  information 
on  these  subjects  which  come  to  it,  and  these  demands  will  undoubt- 
edly increase  with  the  growing  application  of  new  forms  of  power  to 
farm  work  and  the  development  of  new  kinds  of  labor-saving  machin- 
ery. Interest  in  these  subjects  is  already  so  widespread  that  the 
agricultural  colleges  and  experiment  stations  are  broadening  their 
work  so  as  to  include  courses  of  study  and  investigations  in  agricul- 
tural engineering.  They  find  great  difficulty,  however,  in  establishing 
this  work  on  an  efficient  basis,  because  of  the  lack  of  definite  infor- 
mation in  available  form.  It  is  believed  that  this  Department  might 
well  undertake  to  collate  and  publish  such  information,  as  well  as  to 
institute  investigations  which  will  broaden  our  knowledge  of  the  prin- 
ciples involved  in  these  subjects.  Some  of  the  more  important  lines 
along  which  the  proposed  inquiries  and  investigations  might  be  under- 
taken with  profit  are,  as  already  indicated,  as  follows: 

(1)  Laying  out  of  farms,  including  arrangement  of  fields,  location 
of  buildings,  water  supply,  and  disposal  of  sewage. 

(2)  Drainage, — This  is  a  subject  of  universal  application,  but  the 
need  of  study  of  methods  of  draining  irrigated  land  to  remove  excess 
of  water  and  alkali  is  especially  urgent  for  the  reason  that  with  the 
rapid  extension  of  irrigation  the  subject  of  drainage  is  increasing  in 
importance.  Moreover,  the  problems  encountered  under  these  condi- 
tions are  different  from  those  which  arise  in  regions  where  the  surplus 
water  to  be  removed  by  drainage  comes  from  rainfall.  The  introduc- 
tion of  an  efficient  system  of  drainage  of  irrigated  lands  will  make 
productive  large  areas  of  land  now  practically  worthless,  and  will  ren- 
der available  for  irrigation  an  important  water  supply  which  is  now 
wasted.  In  response  to  numerous  requests  from  the  irrigated  region, 
the  Irrigation  Investigations  of  this  Office  has  undertaken  some  work 
along  this  line,  as  explained  on  page  294.  While  the  need  of  drainage 
investigations  in  connection  with  irrigation  is  especially  urgent,  there 
are  many  features  of  the  question  as  applied  to  humid  regions  which 
have  been  but  imperfectly  studied. 

(3)  Farm  buUdmgs,  including  the  designing  of  the  different  build- 
ings required  on  the  farm,  with  studies  of  arrangement,  materials  to 
be  used,  and  methods  of  construction.  Formerly  farm  buildings  were 
mainly  storage  places  for  implements  and  products  and  shelter  for 
stock;  with  the  advance  of  agriculture  farm  buildings  have  become 
more  complex  in  construction  and  use,  and  should  be  as  carefully 
planned  and  constructed  as  factories.  Not  only  is  there  a  wide  field 
for  study  in  the  improvement  of  their  design  to  more  perfectly  meet 
the  requirements  of  modern  agriculture,  but  the  question  of  the 
materials  used  in  their  construction  must  receive  attention  in  the  near 
future.  So  long  as  lumber  was  abundant  and  cheap  wood  was  the 
most  desirable  material,  but  with  the  growing  scarcity  and  increasing 
cost  of  lumber  the  time  is  not  far  distant  when  brick,  concrete,  stone, 
and  meti^l  will  have  to  be  considered.     Moreover,  under  modern  con- 


304  DEPARTMENTAL   BEP0RT8. 

ditions  of  high-bred,  high-priced  stock,  the  question  of  stable  sauita- 
tion,  heating,  lighting,  and  ventilation  has  assumed  an  importance 
second  only  to  that  of  house  sanitation;  but  the  data  upon  which  to 
base  an  efficient  sj^stem  of  ventilation,  for  instance,  are  of  the  most 
limited  and  unreliable  character.  It  is  believed  that  a  study  of  the 
subject  of  farm  buildings  ^ill  benefit  our  agriculture  not  only  by  the 
saving  of  large  sums  of  money  in  the  selection  and  combiuation  of 
materials  used,  but  by  the  adoption  of  better  designs. 

(4)  Farm  implements  and  machhiery, — Inquiries  which  might  be 
profitably  undertaken  under  this  head  include — 

(a)  Preliminary  work  in  the  collection  and  publication  of  infonna- 
tion  regarding  the  evolution,  character,  and  uses  of  farm  impleraeuta 
and  machinery  in  this  and  other  countries.  This  is  important  l)ecause 
the  available  literature  of  the  subject  is  scattered,  fragmentan',  and 
out  of  date.  A  small  beginning  has  been  made  in  this  direction  in  a 
bulletin  on  "The  evolution  of  reaping  machines,"  recently  published 
by  this  Office. 

(6)  LalK)ratorj'^  and  practical  testfl,  involving  a  study  of  principles 
of  construction  and  methods  of  operation  of  farm  implements  and 
machinery  with  special  reference  to  efficiency  and  economy.    These 
might  very  properly  include  certain  strictly  technical  ]n<iuiries  rejcard- 
ing  the  fundamental  nature  of  the  various  mechanical  farm  operations 
with  a  view  to  suggesting  the  best  means  of  performing  them  with  the 
implements  and  machines  at  present  available,  or  with  others,  the  con- 
struction of  which  will  be  indicated  by  the  results  of  the  inquiries. 
Such  inquiries  would  require  considerable  laboratory  equipment,  but 
the  results  obtained  would  be  useful  to  the  farmer  by  securing  for 
him  the  most  efficient  implement  or  machine  for  performing  the  desired 
operation  and  to  the  manufacturer  by  assisting  him  in  the  construc- 
tion of   the  desired    implements   and    machines.     Other  important 
inquiries  which  might  be  pursued  in  the  laboratory  and  in  practical 
t  rials  are  tests  of  the  relative  efficiency  and  best  methods  of  applica- 
tion of  various  kinds  of  power  (hand,  animal,  steam,  gas,  hot  air,  com- 
pressed air,  water  power,  wind  power,  and  electricity)  when  used  in 
driving  different  kinds  of  farm  machinery  under  varying  conditions, 
and  comparative  tests  of  different  classes  of  farm  implements  and 
machinery  when  operated  un<ler  different  conditions,  with  a  view  to 
improvement  as  regards  ease  of  operation,  practical  efiiciency  (power 
re([uired  and  quantity  and  quality  of  work),  and  durability.    Observa- 
ti(ms  on  di-aft  under  varying  conditions  would  also  be  an  important 
feature  of  such  tests. 

A  spe(*ial  line  of  inquiry  in  this  connection  for  which  there  is  a 
rapidly  growing  demand  is  that  relating  to  pumps  and  pumping  for 
supplying  water  for  irrigation  and  other  farm  purjxyses. 

From  the  above  brief  outline  of  proposed  investigations  on  agricul- 
tural (Miginoering,  it  will  be  seen  that  these  inquiries  would  be  more 
complete  and  fundamental  than  any  yet  attempted  in  this  country. 
It  is  hoped  that  funds  to  extend  the  work  of  this  Department  in  these 
din^ctions  may  bo  ])rovide<l  at  an  early  day,  and  I  would  suggest  that 
an  initial  appropriation  of  Ji?25,000  for  this  purpose  be  asked  for  to  be 
us(hI  during  the  fiscal  year  IDOi. 


BEPORT    OF  THE  DIBECTOB  OF  THE  OFFICE  OF  PTTBLIC  BOAD 
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U.  S.  Department  of  Agriculture, 
Office  of  Public  Road  Inquiries, 

Wcishington,  D.  C. ,  August  31,  1902, 

Sir:  I  have  the  honor  to  submit  herewith  the  report  of  the  Office  of 
Public  Road  Inquiries  for  the  fiscal  year  ended  June  30, 1902,  together 
with  an  outline  of  the  work  for  the  current  year  and  recommendations 
and  estimates  for  the  ensuing  year. 

Resi)ectfully,  Martin  Dodge, 

Director, 
Hon.  James  Wilson,  Secretary, 


WORK  OF  THE  YEAR. 

The  work  of  this  Office  during  the  past  year  has  been  continued  and 
extended  along  the  lines  laid  down  in  previous  reports.  The  Director 
and  assistants,  including  the  office  force  and  road  experts,  have  been 
engaged  in  collecting  and  disseminating  information  relating  to  the 
various  phases  of  the  road  question,  attending  road  conventions  and 
other  meetings  where  the  subject  of  road  improvement  was  under  dis- 
cussion, and  cooperating  with  county  and  State  road  officials,  agricul- 
tural colleges,  and  experiment  stations  in  the  construction  of  object- 
lesson  roads.  The  correspondence  of  the  Office,  including  applica- 
tions for  assistance,  information,  and  literature,  has  been  heavier  than 
in  any  year  since  the  Office  was  established.  In  addition  to  publishing 
three  new  bulletins  and  one  circular,  most  of  the  publications  of  the 
Office  have  been  reprinted,  and  in  some  cases  three  or  four  new  edi- 
tions have  been  necessary  to  satisfy  the  unusual  demand.  The  special 
agent's  and  experts  of  the  Office  have  attended  numerous  road  meet- 
ings, and  have  given  advice  and  assistance  in  the  building  of  sample 
roads  in  many  places  throughout  the  country.  Owing  to  the  great 
importance  of  this  practical  feature  of  the  work,  and  to  the  constantly 
increasing  demands  for  it,  every  possible  effort  has  been  made  to  assist 
in  these  object-lesson  demonstrations  in  road  building 

publications  of  the  office. 

An  International  Good  Roads  Congress  was  held  at  Buffalo,  N.  Y., 
September  16-21,  1901,  under  the  auspices  of  the  National  Good 
Roads  Association.  The  proceedings  of  the  convention,  containing 
much  valuable  information  relating  to  the  progress  of  road  construc- 
tion in  the  United  States  and  Canada,  were  published  as  Bulletin  No. 
21.  The  first  edition  of  10,000  was  soon  exhausted,  and  the  Office  is 
now  sending  out  another  edition  of  10,000  copies. 
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The  proceedings  of  another  good  roads  convention,  likewise  held  in 
New  York  State,  are  to  be  found  in  Bulletin  No.  22.  It  was  the 
third  annual  good  roads  convention  of  the  boards  of  supervisors  of 
the  Stat<e  of  N(^w  York,  held  at  Albany,  January  28  and  29, 1902. 
The  special  feature  of  the  meeting,  embodied  in  this  bulletin,  was  the 
information  concerning  the  progress  that  New  York  has  made  toward 
State  aid  in  road  improvement.  The  State  appropriation  for  this  work 
has  been  increased  from  $50,000  in  1898  to  $750,000  in  1901. 

Another  publication  completed  this  year  is  circular  No.  36,  contain- 
ing a  list,  so  far  as  known,  of  all  National,  State,  and  local  road  asso- 
ciations and  kindred  organizations  in  the  United  States.  The  wide- 
spread and  ever-increasing  interest  in  highway  improvement  is  indi- 
cated by  the  number  of  these  organizations.  When  this  Office  was 
established,  in  1893,  there  was  only  one  National  organization  and 
three  or  four  local  associations;  now  there  are  over  100  organizations, 
and  these  include  six  distinctly  National  road  associations. 

Farmers'  Bulletin  No.  136,  entitled  "Earth  Roads,"  was  also  pre- 
pared in  this  Office  and  published  during  the  year.  It  contains  a  num- 
l)er  of  piaetical  suggestions  on  the  improvement  of  earth  roads,  and 
is  illustrated  by  engravings  showing  the  methods  of  construction  and 
maintenance  of  such  roads.  Over  100,000  copies  have  already  been 
distributed,  and  the  demand  for  it  is  as  great  as  ever.  The  influence 
of  this  publication  to  those  interested  or  engaged  in  road  work  is 
shown  by  the  many  favorable  comments  that  have  been  received  from 
prominent  men  throughout  the  country.  W.  W.  Crosby,  road  engi- 
neer  of  Baltimore  County,  Md.,  said  in  acknowledging  the  receipt  of 
a  copy  of  the  bulletin : 

It  is  an  exceedingly  valuable  paper,  and  I  should  like  your  x)ermission  to  make 
liberal  use  of  it  in  a  circular  I  am  preparing  on  the  principles  of  construction  and 
maintenance  of  roads  for  distribution  among  road  conunissioners  of  Baltimore 
County.  The  principles  brought  out  therein  can  not  be  too  firmly  impressed  on 
the  public  mind. 

Lansing  IT.  Beach,  ex-Engineer  Commissioner  of  Washington,  D.C., 
says  of  the  bulletin: 

I  have  read  it  with  much  interest,  and  believe  that  yon  have  done  good  mis- 
sionary work  in  stating  what  you  have  done  and  having  it  published  in  this  form. 
It  ought  to  do  a  great  deal  of  good  and  do  away  with  some  of  that  widely  preva- 
lent notion  tliat  a  road  has  to  be  a  mud  hole  unless  it  can  be  macadamized  at  a 
cost  of  several  thousand  dollars  per  mile. 

Stuyvesant  Fish,  president  of  the  Illinois  Central  Railroad  Com- 
pany, also  writes  of  the  bulletin:  ''Tliis  ought  to  be  sent  out  to  ever}' 
roadmaster  throughout  the  country." 

The  following  bulletins  are  in  course  of  preparation: 

Bulletin  No.  2v},  Road  Conventions  in  the  Southern  States  and  Object-Lesson 
Roads  (.'oust  rue- ted  under  the  Supervision  of  the  Office  of  Public  Road  Inqniriefi. 
with  the  cooperation  of  the  Southern  Railway,  during  the  fall  and  winter  of 
1901-11)0:2. 

Bullc^tin  No.  24.  Proci^eclings  of  the  North  Carolina  Gtood  Roads  Convention, 
held  at  Raldgh,  N.  C.  February  12  and  18.  1902. 

Bulletin  No.  25.  Proceedings  of  the  Jefferson'  Memorial  and  Interstate  Good 
Roads  Convention,  hold  at  Charlottesville,  Va.,  April  2,  3,  and  4,  1902. 

WORK   OF   SPECIAL   AGENTS   OF  THE   OFFICE. 

Pi'of.  J.  A.  Ilobnos,  of  North  Carolina,  and  James  W.  Abbott,  of 
Colorado,  weie  reappointed  special  agents  of  the  Southern  and  Western 
divisions,  res])eetively,  and  summaries  of  their  work  for  the  fiscal  year 
ended  June  30,  1902,  are  submitted. 
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SOUTHERN   DIVISION. 

'ing  the  year  Professor  Holmes  has  visited  nearly  all  the  South- 
^tes,  examining  into  the  character  and  distribution  of  the  mate- 
iuitable  for  use  in  road  building,  the  employment  of  convict 
in  road  building,  the  character  of  road  legislation,  the  condition 
5  roads,  and  the  status  of  public  opinion  in  each  State.  The 
es  of  road  material  collected  were  forwarded  to  Washington  to 
sted  in  the  road-material  laboratory,  and  the  results  of  these 
as  fast  as  completed,  have  been  communicated  directly  to  the 
jst^d  local  officials. 

jonnection  with  his  trips  through  the  different  States,  Mr.  Holmes 
ttiended  and  presented  papers  before  a  number  of  good  roads 
(ntions.  He  has  delivered  addresses  on  road  questions  before 
al  of  the  State  legislatures  and  a  number  of  educational  institu- 
He  has  endeavored,  both  by  correspondence  and  through  his 
nal  visits,  to  keep  iii  touch  with  the  State  and  county  officials, 
las  discussed  with  them  the  best  plans  for  road  improvement 
gh  the  use  of  local  materials  in  the  different  sections. 
3  list  of  persons  now  corresponding  with  this  Office  concerning 
3od  roads  movement  in  the  Southern  States  is  large  and  is  con- 
[y  growing.  Through  this  correspondence  every  portion  of  the 
L  is  reached  and  accurate  information  concerning  the  read- 
ing work  is  promptly  collected. 

Brature  relating  to  road  building  is  being  distributed  in  all  of  the 
lern  States.  The  organization  of  local,  county,  and  State  road 
)vement  associations  is  being  encouraged,  and  the  members  of 
associations  are  aided  through  the  literature  and  the  suggestions 
)ut  to  keep  up  an  active  educational  campaign  in  behalf  of  the 
ment. 

B  of  the  special  problems  taken  up  during  the  year  by  the  South- 
L vision  is  that  relating  to  the  improvement  of  earth  roads. through 
se,  and  especially  the  mixture,  of  such  local  materials  as  clay 
and  in  the  coastal  or  reckless  regions  of  the  South  Atlantic  and 
States.  It  has  been  found  in  many  cases  that  quite  satisfactory 
can  be  constructed  by  spreading  clay  on  the  deep  sand  or  spread- 
ind  on  clay  roads  and  allowing  the  wheels  of  passing  vehicles  to 
ughly  mix  and  pack  the  materials.  The  results  of  this  work 
been  so  satisfactory  in  several  sections  that  applications  are 
antly  received  for  road-building  experts  to  be  sent  to  different 
8  to  give  special  instructions  in  the  methods  of  testing  road 
rials  and  constructing  cheap  and  efficient  farm  roads.  Owing  to 
Liability  of  the  Office  to  supply  these  experts,  nearly  all  such 
jsts  have  been  denied,  but  in  several  cases  experts  have  been 
and  with  decidedly  favorable  results.  It  is  to  be  hoped  that 
[g  the  ensuing  fiscal  year  a  much  greater  amount  of  work  of  this 
can  be  done. 

WESTERN   DIVISION. 

ring  the  last  fiscal  year  Mr.  James  W.  Abbott  continued  to  work 
e  plan  outlined  in  my  last  report.  He  traveled  35,000  miles 
gh  South  Dakota,  Wyoming,  Montana,  Idaho,  Oregon,  Washing- 
]5alifornia,  Arizona,  New  Mexico,  Nevada,  Utah,  and  Colorado, 
ing  as  fully  as  possible  the  territory  assigned  him.  On  one  of 
trips  he  made  two  digressions,  one  into  British  Columbia  on  the 
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nortli  and  aiiotlKjr  us  far  as  the  City  of  Mexico  on  the  south.  He 
also  made  two  trips  to  the  Office  at  Washington,  D.  C,  and  one  to 
the  International  Good  Roads  Congress  at  Buffalo. 

The  object  sought  in  his  travels  was  to  get  into  as  close  touch  as 
possible  with  the  highway  situation  generally,  and  to  learn  the  char- 
acter, under  varying  physical  conditions,  of  existing  roads  embraced 
in  this  wide  field.  As  a  practical  road  builder,  he  aimed  to  study  on 
the  ground  the  various  problems  presented  by  geology,  topography, 
and  climate  of  each  section.  He  also  endeavored  to  learn  the  exist- 
ing condition  of  public  sentiment  and  the  degree  of  enlightenment 
on  road  subjects,  and  then  the  most  practical  methods  by  which 
these  might  be  stimulated  and  increased.  Wherever  he  went,  he 
sought  out  the  representative  men  of  the  community,  city,  county, or 
State,  the  editors  of  the  newspapers,  city  and  county  engineers,  road 
supervisors,  mayors,  executive  officers  of  commercial  bodies  and  indus- 
tnal  enterprises,  and  professors  in  educational  institutions.  Before 
leaving  a  community  he  invariably  inspected  its  roads,  in  comiMny 
with  someone  interested  in  road  matters  and  posted  on  local  condi- 
tions; and  after  a  study  of  the  history  of  these  roads  and  of  feasible 
plans  for  their  betterment,  he  offei'ed  to  the  proper  officials  such  aihice 
as  seeme<l  pertinent  to  the  conditions.  In  connection  with  all  this  work 
he  found  time  to  visit  and  address  four  important  road  conventions. 

Besides  preparing  a  great  many  articles  for  the  press  and  supplying 
material  for  a  still  greater  number  written  by  others,  Mr.  Abhott, 
after  an  exhaustive  study,  wrote  a  monograph  on  "The  use  of  oil  on 
roads."  He  also  prepared  a  paper  on  "Mountain  roads  as  a  source 
of  revenue"  for  publication  in  the  Yearbook  of  the  Department  for 
1901.  Much  time  and  effort  was  expended  on  this  paper,  and  it  is 
attracting  favorable  attention  thi'oughout  the  United  States.  It  is 
hoped  tiiat  tlu^  article  may  lead  to  important  results  in  developing,  by 
good  roads  and  other  improvements,  the  unrivaled  scenic  resourcesof 
this  country.  Another  duty  I'cquiring  careful  attention  was  the  large 
and  increasing  corrcsspondence  on  matters  pertaining  to  road  improve- 
ment. Tli(^  universal  interest  in  the  subject,  everyAvhere  aroused, 
has  naturally  led  very  numy  people  to  write  letters  to  Mr.  Abbott  ask- 
ing for  information.  Many  of  these  letters  have  dealt  with  the  need 
for  legislation  and  the  tent  ative  efforts  in  that  direction  in  his  especial 
field. 

Heing  an  enthusiast  in  the  good  roads  cause,  Mr.  Abbott  devoted 
all  his  time  to  this  work.  Consequently,  the  sum  of  $1,500,  available 
for  payment  for  his  st^rvices,  was  actually  used  in  paying  his  expenses. 

ROAD-MATERIAL  LABORATORY. 

The  laboratory  for  tlie  testing  of  road  building  materials,  estab- 
lished in  DiK^ember,  1000,  through  the  cooi)eration  of  this  Office  and 
the  Bureau  of  Chemistry,  is  now  in  full  operation,  and  any  citizen  of 
th<»  Ignited  Statics  interested  in  the  construction  of  public  highways 
can  have  road  materials  tested  free  of  charge. 

These  mat(ii-ials  an^  subjected  to  an  abrasion  test  to  determine  their 
n^sistance  to  wear,  a  cementation  test  to  determine  their  cementing 
or  ])inding  power,  a  toughness  and  a  hardness  test.  Other  informa- 
tion regarding  niati^rials  is  also  furnislied  to  applicants,  such  as  den- 
sity, a)>s()rptiveness,  and  prox)er  nomenclature. 
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COOPERATION  IN  BUILDING  OBJECT-LESSON  ROADS. 

In  addition  to  making  scientific  tests  of  road-building  materials, 
the  Office  has,  during  the  past  year,  cooperated  with  the  local  authori- 
ties in  many  different  States  in  building  short  sections  of  object-lesson 
roads,  thus  determining  not  only  the  best  available  materials  for  any 
particular  community,  l)ut  also  demonstrating  their  practical  applica- 
tion to  the  road.  In  this  work  it  is  intended  not  only  to  contribute 
something  by  way  of  cooperation  on  the  part  of  the  General  Gov- 
ernment, but  also  to  secure  cooperation  on  the  part  of  as  many 
different  interests  connected  with  the  road  question  as  possible. 
The  local  community  having  the  road  built  is  most  largely  inter- 
ested, and  is  expected  to  furnish  the  common  labor  and  domestic 
material.  The  railroad  companies  generally  cooperate,  because  they 
are  interested  in  having  better  roads  to  and  from  railroad  stations. 
They  therefore  contribute  by  transporting  free,  or  at  very  low 
rates,  the  machinery  and  such  foreign  materials  as  are  needed 
in  the  construction  of  the  road.  The  manufacturers  of  earth- 
handling  and  road-building  machinery  cooperate  by  furnishing  all 
needed  machinery  for  the  most  economical  construction  of  the  road, 
and  in  many  cases  prison  labor  is  used  in  preparing  material  which 
finally  goes  into  the  completed  roadbed.  The  contribution  which  the 
General  Government  makes  in  this  scheme  of  cooperation  is  both 
actually  and  relatively  small,  but  it  is  by  means  of  this  limited 
cooperation  that  it  has  been  possible  to  produce  a  large  number  of 
object-lesson  roads  in  different  States.  These  have  proven  to  be 
very  beneficial,  not  only  in  showing  the  scientific  side  of  the  question, 
but  the  economical  side  as  well. 

The  work  of  building  object-lesson  roads,  in  cooperation  with  the 
Illinois  Central  Railroad  Company,  through  the  Mississippi  Valley 
from  New  Orleans  to  Chicago,  as  outlined  in  the  last  annual  report, 
was  continued  into  the  present  year,  terminating  July  26,  1901,  in 
the  construction  of  object-lesson  earth  roads  and  the  holding  of  a  con- 
vention at  Effingham,  111.  During  the  month  of  September,  1901, 
another  good-roads  train,  organized  in  Chicago  and  carrying  all  kinds 
of  modern  road-building  machinery,  proceeded  over  the  Lake  Shoi-e 
and  Michigan  Southern  Railroad  to  Buffalo,  where  the  machinery  was 
used  in  the  construction  of  samples  of  macadam  and  earth  roads  on 
Grand  Island,  near  Buffalo.  The  good-roads  train  was  on  exhibition 
on  the  grounds  of  the  Pan-American  Exposition  during  the  session  of 
the  International  Good  Roads  Congress.  This  was  the  first  interna- 
tional good  roads  congress  ever  held  which  was  attended  by  EuropeaTi 
delegates.  It  was  attended  by  prominent  statesmen  and  officials,  road 
experts,  and  engineers  from  various  parts  of  this  and  other  countries, 
and  the  results,  it  is  believed,  will  prove  far-reaching  in  their  benefits. 

This  Office  cooperated  for  a  period  of  about  five  months  during  the 
winter  of  1901-1902  with  the  Southern  Railway  Company  and  the 
National  Good  Roads  Association  in  an  expedition  for  building  object- 
lesson  roads  in  the  southeastern  section  of  the  country.  The  good- 
roads  train  left  Alexandria,  Va.,  on  October  29,  1901,  and  closed  its 
itinerary  at  Charlottesville,  Va.,  on  April  5,  1902.  During  the  inter- 
vening time  it  traveled  over  the  Southern  Railroad  and  its  branches 
through  the  States  of  Virginia,  North  C/arolina,  South  Carolina,  Ten- 
nessee, Georgia,  and  Alabama,  a  distance  of  4,037  miles,  stopping  at 
eighteen  different  places  and  building  as  many  object-lesson  roads. 
The  following  places  were  visite<l,  where  conventions  were  also  held: 
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Winston-Salem  and  Asheville,  N.  C. ;  Greonville  and  Chattanooga, 
Tenn. ;  l^irmingham,  Mobile,  and  Montgomery,  Ala.;  Atlanta  and 
Augusta,  Oa. ;  Greenville,  Columbia,  and  Charleston,  S.  C. ;  Lynch- 
burg, Danville,  Richmond,  and  Charlottesville,  Va. 

The  governoi's  of  several  of  the  States  visited  issued  proelamations 
announcing  the  arrival  of  the  train  and  urging  the  j)eople  to  witness 
the  object-lesson  work  and  to  participate  in  the  deliberations  of  the 
conventions  held.  These  conventions  were  addressed  by  the  gov- 
ernors, United  States  Senators,  Representatives  in  Congress,  generals 
of  the  United  States  Army,  and  presidents  of  colleges  and  universities, 
prof(»ssional  and  business  men,  farmers,  and  others.  The  addresses 
were  of  an  unusually  high  class  and  were  very  instructive,  as  they 
covered  almost  every  phase  of  the  road  question.  Indeed,  they  were 
considered  of  so  much  importance  that  many  of  them  are  to  be  pub- 
lished, as  heretofore  mentioned. 

Tliis  Southern  Railway  good  roads  train  was  equipped  with  twelve 
carloads  of  the  most  modern  and  improved  road- building  machinery, 
as  well  as  two  officers'  cai*8  for  the  road  experts  and  officials  of  this 
Department  and  the  National  Good  Roads  Association,  and  one  camp 
(»ar  for  the  laborei's.  The  train,  its  equipment,  and  operating  force 
were  all  supplitMl  by  the  railroad  company,  while  the  load -building 
machinery  and  the  expei*t  operators  of  tlie  same  were  furnished  by 
tli(^  road-machine  companies.  In  all  cases  the  materials  and  common 
labor  for  the  road  work  were  supplied  by  the  local  authorities.  The 
Government  furnished  instruction  and  scientific  information,  expert 
load  builders,  and  didactic  literature  pertaining  to  the  work.  At  all 
the  i)lac(»s  visited  samples  of  stone,  gravel,  chert,  earth,  or  shell  roads 
w(Me  built,  so  adapted  to  the?  local  conditions  as  to  show  the  best  and 
most  economical  use  of  the  available  materials. 

Besides  the  conventions  participat,ed  in  during  the  trips  of  the  good 
roads  t  rains,  tli(*  Director  and  assistant  director  of  this  Office  attended 
and  addressed  several  other  important  road  conventions  during  the 
yoiw,  among  which  may  be  mentioiied  the  following:  The  annual  con- 
vention of  the  Kastern  Ontario  Good  Romls  Association,  Ottawa,  Can- 
ada; the  annual  good  roads  convention  of  the  State  board  of  county 
commissiouiu's,  Ocala,  Fla. ;  a  convention  to  inaugurate  the  constnic- 
ti(m  of  ston(^  roads,  Saginaw,  Mich. ;  the  annual  meet  of  the  Highway 
Alliance  and  League*  of  AuK^rican  Wheelmen,  Atlantic  City,  N.  J., 
and  the  annual  miM^t.ing  of  the  Automobile  Club  of  America,  New 
York  City. 

In  aiisw(^r  to  inquiri(^s  as  to  the  present  condition  of  the  sample 
«)ads  built  in  connet^tion  with  the  good  roads  trains  under  the  direc- 
tion of  this  Ollice,  very  gratifying  reports  were  received,  some  of 
which  are  as  follows: 

UKSUI.TS  OF  ILLINOIS  CENTRAL  EXPEDITION. 


Ill  regard  to  the  ewiinplo  oarth  road  huilt  in  this  city  in  the  spring  of  1901, 1  beg  to 
state  that  nothiiiK  has  Ixteii  done  to  it  since*  completion.     Yet  It  was  80  built  that 


number  of  improvements. — Harry  H.  Hod(*son,  Secretary  Louisimia  State  Good 
R(Hi(h  Associdtion,  Nrw  Orlvans^  Ixt, 

Tlie  road  built  last  season  by  the  good  roads  train  has  done  a  vast  amcrant  of 
Kood.  Peoi)le  have  taken  a  grt^at  interest  in  it.  In  connection  with  same,  the 
lx)ar<l  of  supervisors  have  used  their  efforts  to  improve  all  the  roads,  and  as  a 
result  w(»  think  in  time  that  every  road  in  this  comity  will  be  put  in  xnagnifioent 
cmui'Hoii. — J.  ^v  p.-:t    Secretary  Good  Roads  Association^  Natchez^  Miss. 
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The  specimen  of  good  road  built  under  the  direction  of  your  iDepartment  last 
^ear  is  in  good  condition  and  is  well  constructed.  The  building  of  this  road  has 
iroused  public  interest  in  the  improvement  and  construction  or  good  roads,  and 
;here  seems  to  be  a  general  demand  for  road  improvement  in  this  county.  I  think 
t  will  not  be  a  very  great  while  before  there  will  be  a  concerted  effort  on  the  part 
)f  the  citizens  of  this  county  looking  to  the  construction  of  better  roads  through- 
>ut  the  county.  I  find  almost  a  universal  desire  and  demand  for  it.— Stokely  D. 
BLays,  Premdent  Tennessee  Oood  Roads  Association,  Jackson,  Tenn. 

The  mile  of  road  built  here  last  summer  from  Elwood  avenue  to  the  country 
;lub.  Tinder  the  direction  of  your  Office,  has  proved  a  very  useful  object  lesson, 
four  visit  and  the  sample  road  has  awakened  interest  in  the  movement  throughout 
ilie  State.  As  you  will  remember,  when  finished  it  was  a  beautiful,  smooth,  solid, 
3arth  road.  Since  then  the  country  club  has  had  it  macadamized,  and  it  is  as 
[>retty  a  road  as  one  could  wish  to  see.  The  building  of  this  road  has  resulted  in 
the  organization  of  the  county  good  roads  association,  of  which  Col.  I.  B.  Nail  is 
president.  The  Louisville  Commercial  Club  has  been  actively  engaged  in  pro- 
moting this  movement  for  four  years  or  more,  and  is  now,  on  account  of  the 
newly  awakened  interest,  doing  more  for  the  cause  than  ever  before. — J.  C.  Van 
Pelt,  Secretary  Kentucky  Good  Roads  Association,  Louisville,  Ky. 

RESULTS  OF  THE  SOUTHERN  RAILWAY  EXPEDITION. 

While  the  enthusiasm  worked  up  when  the  train  was  in  this  city  has  somewhat 
subsided,  there  is  still  a  very  healthy  interest  exhibited  in  the  good-roads  work  in 
many  portions  of  the  State.  The  executive  committee  of  the  State  good  roads 
association,  of  which  I  am  a  member,  recently  held  a  meeting  at  Montgomery  and 
formulated  an  address  to  the  people  with  suggestions  in  regard  to  the  formation 
of  good  roads  associations  in  every  county  in  the  State.  We  desire  these  county 
organizations  to  select  delegates  to  attend  the  convention  to  be  held  in  Montgom- 
ery this  fall  before  the  next  meeting  of  the  legislature,  in  order  that  we  may  agree 
upon  a  system  of  road  laws  to  supersede  the  obsolete  laws  we  now  have.  This 
movement,  I  believe,  will  be  productive  of  practical  results,  the  idea  being  to  have 
one  central  State  organization,  of  which  the  county  organizations  will  be  parts 
and  duly  represented.  To  show  the  interest  taken,  I  am  glad  to  say  that  every 
member  of  the  State  executive  committee  was  present  at  the  meeting  except  one, 
smd  he  was  unavoidably  absent. — Henry  Fonde,  President  Southern  Alabama 
Qood  Roads  Association,  Mobile,  Ala. 

I  have  made  inquiry  of  a  number  of  the  residents  of  this  city  and  the  vicinity 
wrho  make  use  of  the  model  road  built  under  your  supervision  in  this  neighborhood. 
Fhe  traffic  varies  from  the  passage  of  a  light  buggy  or  wagon  to  the  heaviest 
[lauling,  and  I  find  no  dissatisfaction  expressed  with  the  road  by  any  class  of 
osers.  As  yet  we  have  built  no  roads  since  your  visit,  but  I  think  the  example  will 
bell  when  new  construction  is  begun. — Charles  Minor  Blackford,  Jr.,  M.  D., 
Lynchburg,  Va. 

It  gives  me  pleasure  to  say  that  the  increased  interest  in  building  and  main- 
taining good  rc^s  has  been  very  marked  in  North  Carolina  since  the  visit  of  the 
good  roads  train.  Though  little  actual  work  has  been  done,  yet  from  all  sections 
of  the  State,  especially  from  those  sections  where  the  good  roads  train  stopped 
and  conventions  were  neld,  numerous  inquiries  have  come  to  me  for  information 
and  for  copies  of  the  recent  road  laws  passed  by  our  legislature,  the  adoption  of 
which  is  optional  with  the  county  commissioners.  Other  evidence  of  various 
kinds  shows  the  awakening  of  our  i)eople  to  the  great  necessity  of  road  improve- 
ment. I  am  sure  of  the  great  value  of  the  work  your  Office  has  undertaken,  and  I 
wish  you  continued  success. — S.  L.  Patterson,  North  Carolina  Commissioner  of 
Agriculture  and  Immigration,  Raleigh,  N.  C, 

The  road  built  north  of  the  city  by  the  good  roads  train  is  an  excellent  piece  of 
work,  and  is  standing  the  travel  beyond  my  expectation;  in  fact,  it  is  almost  a 
perfect  piece  of  work.  I  believe  the  good  roads  movement  is  also  growing  in 
almost  every  county  in  this  State,  and  within  twelve  months,  in  my  judgment, 
its  friends  will  be  organized  and  ready  for  work.  This  means  a  great  deal  for 
North  Carolina.  It  will  cost  in  this  section  to  build  such  roads  as  we  are  build- 
ing, with  granite  bed  in  the  center  9  inches  deep  and  10  feet  wide,  with  a  dirt 
driveway  8  feet  wide  on  either  side  of  the  macadam,  about  $2,000  or  $2,500  per 
mile.  I  wish  the  good  roads  train  could  repeat  its  circuit  this  fall  through  this 
section.  It  would  do  more,  in  my  opinion,  to  promote  the  good  roads  move- 
ment than  anything  that  can  be  done.    I  hope  the  good  roads  movement  will 
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contiinio  to  k^ow  throtighont  the  entire  cotmtry. — P.  H.  Haner.  Premdent  Sorth 
Carolina  Good  Roads  AHSociation,  Wiiistonj  N,  C 

With  relation  to  the  short  bit  of  road  constructed  at  Charleston  by  the  good 
roads  train.  I  beg  to  advise  that  carefnl  inspection  shows  it  to  have  well  with- 
stood the  test  to  which  it  has  been  subjected.  Yon  will  appreciate,  however, 
that  the  traffic  over  this  road  has  not  been  of  a  heavy  order.  The  interest  in  gootl 
roads,  stimulated  by  your  popular  enterprise,  is  coiltinuaUy  extending,  and  is 
worthy  of  the  highest  commendation.  One  of  the  foremost  tenets  procIaime<1  in 
the  present  gubernatorial  campaign  is  ''good  roads.''  I  most  heartily  approve  uf 
your  work.  Tlie  greatest  benefits  are  to  come  to  us  through  ready  tranflporta- 
tion  from  the  farms  to  the  common  carriers. — Earlr  Sloan.  State  OtclogifA. 
CharJentoti.  S.  i\ 

RESULTS   OF   EARLIER  OBJECT-LESSON  ROAD   WORK. 

On  account  of  the  great  importance  of  the  (rovemment's  coopera- 
tion in  this  object-lesson  road  work  and  the  urgent  demands  that  are 
being  made  for  its  extension,  it  is  well  to  reproduce  here,  in  addition 
to  the  above  eomnunits  on  the  work  of  the  good  roads  trains,  a  few 
reports  upon  the  sample  i-oads  constructed  in  recent  years  in  the  vari- 
ous States  under  the  direction  of  this  Office,  in  cooperation  with  the 
St^te  and  the  county  officials,  agricultural  colleges,  and  experiment 
stations : 

As  one  of  the  commissioners  ha^4ng  this  matter  in  charge,  I  have  been  more  or 
less  conversant  with  the  sample  road  put  in  by  the  Gtovemxnent  in  this  vidnity  a 
few  years  since.  The  work  was  prosecuted  with  more  or  leas  difficulty  at  that 
time'lwcause  of  the  lack  of  proper  material  for  its  construction.  That  portion  of 
it  first  Imilt  has  heen  kept  in  fine  condition  without  any  extraordinary  expendi- 
tures. Your  wt)rk  was  th(^  beginning  of  a  good  roadis  movement  which  has 
increased  from  year  to  year  until  Geneva  is  now  provided  with  some  of  the  hert 
roads  in  western  New  York;  hence,  as  an  object  lesson  it  certainly  has  been  a 
work  of  great  utility.  It  is  generally  admitted  by  all  of  the  citiz^  here  that 
such  is  the  case.— S.  D.  Willard,  Postmaster,  Geneva,  N,  Y, 

The  road  built  under  your  8ui)ervi8ion  has  given  universal  satisfaction,  and 
many  iK'ople  have  visited  here  t^)  see  the  xxMSsibilities  in  pnblic-road  building.  The 
whole  irouiitry  has  be<?n  stimulated  to  improve  the  old  roads.  It  is  very  apparent 
that  good  roads  ciiii  l>e  built  in  sections  where  gravel  and  day  abound.  The  main 
object  is  to  educati^  the  peojile  how  best  to  use  the  material  at  hand.  During  onr 
convention  hero  13  counties  were  repn^sented,  and  the  good  seed  was  sown  teoail- 
ciist.  That  it  is  daily  bearing  good  fruit  we  are  confident. — ^Hon.  I^iank  Hamil- 
ton, Trarcrse  Cifi/,  Mich. 

I  ]>eg  to  acknowledge  with  thanks  a  copy  of  Farmers'  Bulletin  No.  136,  on 
Earth  Roads.  I  have  read  the  same  with  much  interest  and  am  glad  to  see 
that  you  im^seiit  therein  an  engraving  showing  the  great  improvement  that  was 
iiuich'  in  our  roa<l  system  here  in  cooperation  with  your  Office.  Onr  road  to-day  is 
as  good  as  it  ever  was,  not\\'ithstanding  the  fact  that  it  has  been  in  use  three  years, 
and  has  l)e«*n  subjected  to  a  great  deal  of  heavy  hauling.  I  wish  you  conld  take 
a  ride  over  it  now  and  then  go  out  on  some  of  the  streets  of  Knoxville  that  have 
iK'cn  negloctrd  for  three  years.  You  would  not  l)e  surprised,  however,  at  such w 
exi)erience,  as  you  realize  so  well  the  value  of  good  roads. — ^Andrew  M.  Soclk. 
Prof  (Uxor  of  Afjrundtnrv,  University  of  Tenne^isee^  Knoxville.  Tenn, 

Any  work  dr)ne  liy  the  (xovemment  officially  is  generally  supposed  to  he 
thoroughly  and  scientifically  done.  The  work  here  was  not  only  well  done,  bat 
the  public  was  satisfied  with  it.  The  object-lesson  road  built  was  superior  to  any 
road  work  done  up  to  that  time;  but  it  is  only  fair  to  state  that  since  then  better 
roads  even  than  the  mcnlel  have  been  (ronstructed  by  the  county  officials:  infac** 
good  examples  are  contagious  ivs  well  as  bad  ones. — W.  J.  E&RNAOHAN,  M.  D- 
Florrncr,  Ala. 

I  have  the  honor  to  submit  the  following  report  on  the  object-leflson  road,  bnflt 
at  this  college  under  the  direction  of  Mr.  Charles  T.  Harrison,  road  expert  of  the 
(Dffice  of  Public  Road  In<iuirie8,  during  the  spring  of  1900: 

Tlio  n^ad  improv(>d  is  on  the  west  side  of  tne  campns,  between  the  college  ann 
he  t»  ■  » '>t'  «*«irkville.    It  is  one-third  of  a  mile  long,  jMurt  of  it  crossing  a  narro* 
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)y ,  and  the  reinainder  on  a  hill  or  slope.    This  section  of  the  State  is  underlaid 
Dtten  limestone  700  feet  thick.    The  surface  is  a  stiff  calcareous  clay  that  gets 

soft  and  muddy  in  the  winter.  The  top  of  the  hill  was  cut  down  about  18 
ee,  and  the  soil  and  clay  carried  in  wheel  scrapers  to  the  valley,  where  the 

was  raised  about  18  inches.    Sewer  pipe  was  put  across  the  road  at  three 

3  to  allow  the  water  to  cross  from  the  upper  to  the  lower  side.  At  two  places 
K^wer  pipe  is  12  inches  in  diameter  and  at  the  other  24  inches.  The  roadbed 
properly  shaped  and  rolled,  after  which  it  was  surfaced  with  5  or  6  inches  of 
I  gravel,  gotten  at  Columbus,  Miss.,  in  the  valley  of  the  Tombigbee  River, 
iccount  or  a  recent  overflow  of  the  river  depositing  sand  in  the  pit,  t Jte  gravel 
not  as  good  as  we  had  previously  gotten  from  the  same  pit.  After  Using  the 
I  a  while  some  cinders  from  the  power-house  boilers  were  put  on  the  surface. 

road  is  a  fairly  good  one,  but  not  the  best. 

bie  gravel  cost  $5  a  car  (each  car  containing  about  10  yards)  delivered  on  the 

track  at  the  college.  Labor  cost  60  cents  a  day  for  grown  men.  CJollege 
OS  were  used  for  the  work.    The  items  of  cost  are  as  follows: 

vel - -- ---  $125.00 

er  pipe 35. 80 

or .-   - .      74.99 

Total ---     235.79 

nee  this  object-lesson  road  was  built  the  station  has  issued  a  bulletin  on  Earth 
5,  and  a  great  many  counties  have  adopted  the  contract  system  for  working 
public  highways. — W.   L.  Hutchinson,  Director  Mississippi  Agricultural 
ege. 

he  object-lesson  road  built  by  your  Department  has  been  seed  sown  in  good 
I  think  it  was  the  first  object-lesson  road  built  in  Maryland,  and  it  has 
ren  a  great  and  good  lesson  to  our  people.  I  am  sure  no  other  plan  could 
h  the  road  officials  of  our  State  so  valuable  a  lesson  in  so  short  a  time. 
road  was  built  in  a  much-traveled  section  between  Fork  and  Bradshaw, 
dmore  County,  where  much  heavy  hauling  is  done — as  much  as  5  tons  being 
ied  upon  one  wagon  with  a  3i-inch  tire.  It  was  built  by  your  Office  and 
idoned  by  the  road  mender  to  go  down.  While  in  construction  there  was  held 
»te  **  good-roads  day,"  July  30,  1898.  Since  then  not  one  cent  has  been  put 
tt  it,  not  even  to  clean  out  the  side  drains  nor  pick  up  the  few  loose  stones 
ing  to  the  surface  by  constant  wear  and  hard  rams.  Few  persons  exi)ected  it 
le  permanent,  as  your  road  engineer,  the  late  Mr.  E.  G.  Harrison,  used  only 
it  8  inches  of  stone,  while  the  road  previously  built  was  from  14  to  24  inches, 
^as  watched  by  those  interested  in  good  roads,  and  when  they  found  that  it 
d  the  test  our  people  began  imitating  it.  While  many  of  the  roads  are  not 
ructed  entirely  upon  your  plans,  they  are  greatly  improved  over  the  old  sys- 
ased  before  you  built  the  object-lesson  road.  I  feel  tnat  the  building  of  tnis 
I  and  the  good  roads  convention  held  had  a  great  deal  to  do  with  bringing 
it  our  present  good  roads  law  in  Baltimore  County. — Walter  P.  Reckobd, 
^ord,  Md» 

PLANS  FOB  1902-1908. 

b  is  intended  during  the  current  year  to  continue  the  work  and 
I  ^e  its  scope  so  far  as  the  appropriation  will  admit.  We  have 
e  only  a  small  beginning  in  the  work  desired  to  be  done  throughout 
countr}',  and  there  are  now  on  file  70  applications  from  25  different 
tes  for  the  practical  cooperation  and  assistance  of  this  Office.  In 
:e  of  the  fact  that  practically  all  the  expense  except  that  of  Govem- 
at  supervision  is  guaranteed  in  these  applications,  it  is  evident 
t  we  shall  be  able  to  comply  with  only  a  limited  number  of  them — 
re,  however,  than  in  any  previous  year,  because  of  the  $10,000  in- 
ise  in  this  year's  appropriation.  Under  these  conditions  a  minimum 
Topriation  by  the  General  Government  is  used  to  accomplish  a 
cinium  of  good  results,  as  it  is  estimated  that  for  every  dollar  ex- 
ded  by  the  Government  the  local  authorities  have  been  stimulated 
xpend  at  least  $10  in  this  object-lesson  and  experimental  road  work, 
wing  to  the  unusual  interest  in  road  improvement  now  prevalent 
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in  uortherii  Ohio,  sample  roads  are  being  built  under  the  direction  of 
J.  H.  J>oclge,  of  this  Office,  at  Leroy,  Brunswick,  and  Dover,  in  that 
Stat€.  'J'ho  work  will  continue  throughout  the  season,  and  full  details 
concerning  it  will  be  submitted  in  my  next  annual  report. 

Obje(rt"lesson  road  work  is  also  in  progress  at  Cumberland,  Md., 
where  the  Allegany  County  commissioners  have  appropriated  $5,000 
for  the  purpose.  A  three-fourths  mile  section  of  the  Old  National 
Turnpike  between  Frostburg  and  Cumberland  is  being  resurfaced 
under  the  direction  of  road  experts  of  this  Office.  In  order  that  the 
people  of  Maryland,  and  especially  of  Allegany  County,  may  derive 
the  most  practical  benefit  from  this  work,  August  23,  1902,  has  been 
set  apart  as  a  "good  roads  day,"  and  all  persons  interested  in  road 
improvement  have  been  invited  to  visit  these  roads  while  in  course  of 
c<mstruction,  and  also  to  participate  in  a  road  convention  at  Cumber- 
land on  that  date,  which  will  include  a  general  discussion  and  exempli- 
fication of  the  science  of  road  construction  and  maintenance.  At 
another  point  in  Maryland,  Chestertown,  Queen  Anne  County,  some 
assistanc(j  is  being  extended  to  the  local  authorities  in  the  construction 
of  a  road  out  of  furnace  slag.  This  slag  can  be  secured  in  large  quan- 
tities from  Sparrows  Point  and  can  be  transported  down  the  Chesa- 
peake in  barges.  Owing  to  the  scarcity  of  rock  andgi*avel  in  this  part 
of  Maryland,  the  experiment  at  Chestertown  is  being  watched  with  a 
great  deal  of  interest,  for,  if  successful,  good  roads  on  the  Eastern 
Shore  of  Maryland  will  no  longer  b(^  an  impossibility. 

As  soon  as  the  Maryland  work  is  completed  the  road  experts  and 
some  of  th(^  machinery  operating  there  will  be  transferred  to  Morgan- 
town,  W.  Va.,  where  the  funds  have  already  been  raised  and  the  pn.*- 
liminary  plans  made  for  the  building  of  about  a  mile  of  object-lesson 
road.  At  this  i)lace  we  are  to  have  the  cooperation  of  the  West  Vir- 
ginia Agricult  u  ral  College  and  Experiment  St>ation,  the  State  geological 
survey,  the  city  of  Morganlown,  and  the  road  officials  of  Monongalia 
County,  of  wliich  Morgantown  is  the  county  seat.  In  view  of  the  fact 
that  very  little  s(*ientifically  constructed  road  has  been  built  in  West 
Virginia,  it  is  believed  that  this  work  will  bring  about  improved 
methods  of  road  location,  construction,  and  maintenance. 

If  our  experts  (•om[)lete  t]unr  work  in  West  Virginia  before  cold 
weather  they  will  hv  sent  to  l^atesville.  Ark.,  for  the  purpose  of  di^ec^ 
ing  th(»  construct  ion  of  a  gravel  road. 

Other  applications  for  assistance,  advice,  and  cooperation  inroad 
cojiventions  and  road  work  will  be  accepted  during  the  winter  and 
spring  as  tin*  o(*casion  may  demand,  and  as  our  force  and  means  will 
permit,  contining  oui*  operations  as  nearly  as  practicable  to  the  South 
in  the  winter  and  to  th(»  North  in  the  summer. 

An  application  has  r(H*ently  been  received  from  Hon.  Horatio S. 
Earle.  State*  senator  of  Michigan  and  chairman  of  the  Michigan  high- 
way commission,  for  the  assistance  of  this  Office  in  the  operation  of 
the  Per<^  Mar([uctte  Railway  good  roads  train,  which  is  to  tour  the 
State  of  Michigan  building  sam])le  roads  and  holding  conventions, but 
owing  to  previous  engagements,  limit <m1  force,  and  lack  of  funds,  we 
hav(»  Ix^en  unable  to  comply  with  this  request,  even  to  the  extent  of 
furnishing  a  road  <Migineer,  much  as  we  should  have  liked  to  do  so. 
However,  it  was  my  ])leasur(»  to  l)e  i)resent  and  participate  in  the 
^(^liberations  of  the  Michigan  Good  Roads  Exposition  at  Greenville  on 
July  2U,  ;U),  and  ;>1,  1IK)2,  where  the  good  roads  train  started  its  work 
'>f  iiohling  conventions  and  building  samples  of  gravel,  stone,  and 
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The  work  of  the  Illinois  Central  and  Southern  Railway  good  roads 
rains  was  also  so  successful  that  the  management  of  the  Great  North- 
ern Railway  Company  has  decided  to  cooperate  with  this  Office  in  the 
►peration  of  a  similar  exi)edition  over  its  lines  from  St.  Paul,  Minn., 
o  the  Pacific  coast.  The  train  will  be  organized  in  Chicago,  leaving 
here  over  the  Burlington  route  the  last  week  in  August,  and  proceed  to 
It.  Paul,  where  sample  roads  will  be  built,  and  a  State  good  roads 
onvention  will  be  held   September  1-6,  1902,  in  connection  with 

)  Minnesota  State  Fair.  Continuing  West,  the  train  will  stop  at 
leading  cities  along  the  Great  Northern,  repeating  the  building  of 

iinple  roads  and  the  holding  of  conventions.  The  Pacific  coast  will 
tn        >ly  be  reached  about  the  first  of  November.     Mr.  R.  W.  Rich- 

isoo,  who  had  charge  of  the  Illinois  Central  and  the  Southern  Rail- 

ly  good  roads  trains  for  the  National  Good  Roads  Association,  has 

en  appointed  special  agent  of  this  Office,  and  he,  in  conjunction 
¥ith  James  W.  Abbott,  special  agent  of  this  Office  for  the  Rocky 
fountain  and  Pacific  Coast  division,  will  accompany  the  Great  North- 
ern train,  and  I  shall  give  personal  direction  to  its  operations. 

This  expedition  of  the  Great  Northern  Railway  Company,  coupled 
^th  similar  work  done  by  the  Illinois  Central  and  Southern  Railway 
?ompanie8,  indicates  a  desire  on  the  part  of  the  great  railroad  compa- 
aies  of  the  country  to  do  all  in  their  power  to  aid  the  Goveniment  in 
cheapening  the  cost  of  wagon  transportation  on  the  common  roads. 

UECOMMENDATIONS  AND  ESTIMATES  FOB  1908-1904. 

The  value  of  this  Office  as  a  central  good  roads  propaganda  is  now 
fully  recognized  by  all  persons  interested  or  engaged  in  road  work. 
Scientific  and  practical  road  building  necessitates  not  only  the  con- 
Jideration  of  local  conditions,  such  as  climate  and  soil,  rainfall  and 
Irainage,  but  also  a  study  of  available  materials  adjacent  to  the  roads 
n  all  sections.  To  transport  materials  a  great  distance  adds  so  much 
o  the  cost  as  to  render  roads  scientifically  constructed  of  foreign 
Daterials  impracticable.  Competent  road  builders  should  discover 
ind  test  the  available  materials  and  show  by  practical  object  lessons 
low  the  most  good  can  be  made  of  them  with  the  least  possible 
ixi)enditure  of  money  and  labor.  The  best  materials  are  not  always 
iiscovered,  and  thousands  of  dollars  are  wasted  in  this  country 
annually  by  the  use  of  poor  materials  where  a  little  expert  study  and 
advice  would  have  developed  good  materials  close  at  hand.  The  best 
aethods  of  using  these  materials  are  oftentimes  unknown,  and  money 
s  wasted  in  their  improper  application.     All  these  things  require 

ientific  study  and  investigation.  The  people  of  the  country  are 
low  interested  in  this  matter  as  never  before,  and  they  are  demand- 
ng  and  are  sorely  in  need  of  authentic  information  along  these  lines, 
.furthermore,  the  General  Government  can  perform  certain  duties  per- 
aining  to  scientific  road  improvement  better  than  any  other  agency, 
kiientific  facts  ascertained  at  one  time  by  the  General  Government 
vill  serve  for  the  enlightenment  of  the  people  of  all  the  States,  and 
vith  no  more  cost  than  would  be  required  for  each  separate  State  to 
nake  the  investigation  and  ascertain  the  facts  for  itself.  Heretofore 
he  limited  appropriations  for  this  Office  have  not  been  sufficient  for 
carrying  on  object-lesson  or  experimental  work  in  more  than  one  place 
it  the  same  time.  During  the  current  year  it  is  proposed  to  conduct 
ueh  work  in  three  or  four  places  simultaneously.  But  at  the  present 
ate  of  progreas  it  will  take  many  years  to  extend  the  benefits  of  this 
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work  to  all  parts  of  the  Union.  The  Office  will  be  obliged,  ^"""^^Jh® 
current  year,  to  refuse  assistance  to  several  places  in  the  Jj^'^  J^^ 
Southwest  where  aid  has  been  urgently  requested,  and  ^^^^If 
greatly  needed.  In  order  that  the  work  may  be  hastenea  soas  lo 
reach  the  far  West  within  a  reasonable  time,  and  that  ^f.  ™*y^P^; 
to  comply  with  a  greater  number  of  important  demands  tnat «[«  wing 
made  upon  us,  it  is  desirable  that  the  appropriation  for  ^\^^^^ 
so  increased  that  the  work  can  be  carried  on  in  several  states  ai  me 
same  time.  -  ^„r  at^ 

I  therefore  have  the  honor  to  recommend  that  the  sum  ot  f /&j^ 
be  appropriated  for  the  use  of  this  Office  for  the  fiscal  year  1  w^-aJ^; 

This  work  appears  to  be  no  longer  of  a  tentative  character.  Year 
after  year  it  assumes  increased  importance  and  wider  scope,  inaiu 
will  be  a  permanent  feature  of  the  Department's  work  seems  hard  y 
open  to  question.     It  appears  fitting  that  it  be  given  a  more  debmte 

legal  status.  I  therefore  respectfully  recommend  ^*^aj'^^,.^5^^. 
Public  Road  Inquiries  be  transformed  into  a  Division  of  PubUcKoaos. 


RSPOBT  OF  THE  EDITOR,  DIYISIOK  OF  PTTBLICATIOlfS. 


U.  S.  Department  of  Agriculture, 

Division  of  Publications, 
Washington,  D.  C,  October  i,  1902. 

Sir:  I  have  the  honor  to  submit  herewith,  for  your  information  and 
msideration,  a  report  on  the  work  of  this  Division  for  the  fiscal  year 
ided  June  30,  1902,  together  with  recommendations  in  regard  to 
Lture  ox)erations. 

Resi)ectfully,  Geo.  Wm.  Hill, 

Editor  and  Chief. 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAR. 

RELATION   OF  THE  DIVISION  WITH   OTHER  BRANCHES  OF  THE 

DEPARTMENT. 

The  work  of  the  Division  of  Publications  reflects  and  must  always 
ecessarily  represent  the  activity  of  the  other  Bureaus  and  Divisions 
f  the  Department.  All  the  information  acquired  in  these  several 
lureaus  and  Divisions  by  the  means  at  their  command  finds  its  expres- 
ion  necessarily  in  the  form  of  publications  which  pass  through  this 
flBce.  Every  enlargement  of  the  scope  of  work  covered  by  any  other 
lureau  or  Division,  especially  the  adoption  of  entirely  new  lines  of 
ork,  involves  an  addition  to  the  work  of  the  Division  of  Publica- 
ons.  One  of  the  consequences  of  this  is  that  the  output  of  work  is 
ot  controlled  by  the  Editor,  whose  duty  it  is  in  this  connection  sim- 
ly  to  push  forward  the  work  with  all  the  celerity  possible  and  to 
eep  it  within  the  bounds  of  the  appropriations  controlled  by  him  for 
le  purpose. 

In  no  previous  year  since  the  Department  was  organized  has  this 
lanifestation  of  activity  in  all  the  branches  of  the  Department  been 
)  evident.  This  is  shown  by  the  various  statements  given  under  the 
ead  of  "Statistics  of  publication  work." 

PUBLICATIONS   OF   THE   YEAR. 

Including  publications  of  the  Weather  Bureau,  85  in  number,  and 
hich  do  not  pass  through  this  office,  the  total  number  of  publications 
«ued  b}^  the  Department  during  the  fiscal  year  was  757.  Of  those 
andled  in  this  Division,  355  were  new  and  covered  18,184  printed 
ages;  317  were  reprints,  and  of  these  reprints  236  were  Farmers'  Bul- 
jtins  and  aggregated  5,575,000  copies.  (See  Appendix  B.)  The 
icrease  in  the  matter  edited  during  the  past  year,  counting  pages  of 
ew  matter,  was  25  per  cent  over  1901  and  75  per  cent  more  than  in 
t)00.  The  total  number  of  requisitions  issued  for  printing  during  the 
ear  was  3,514,  of  which  1,014  were  drawn  on  the  main  office. 

In  the  number  of  copies  distributed  the  increase  was  very  large, 
'he  total  number  of  copies  of  all  publications  issued  during  the  year 
I  list  of  which  is  given  in  Appendix  A  of  this  report)  was  10,586,580, 
3  against  7,899,281  for  the  year  pi-evious. 
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INCREASE  IN   WORK   AND  ENLARGEMENT  OF  THE  DIVI8I0X. 

Notwithstanding  the  increase  in  the  appropriations  provided  for 
last  year,  the  tremendous  and  iinpi*eeedented  increase  of  business 
necessitated  the  asking,  for  the  first  time  in  many  3'ears,  for  a  defi- 
ciency appropriation,  i)oth  for  printing  and  binding,  and  for  the 
material  and  hibor  in  the  distribution  of  documents.  Both  of  these 
deficiency  appropriations  were  granted,  but  notwithstanding  this 
generosity  on  the  part  of  Congress,  on  June  30,  1902,  the  closing  day 
of  the  fiscal  year,  there  remained  unfinished  printing  in  the  hands  of 
tli(*  Public  Printer  amounting  to  112  miscellaneous  publications  and 
47  Farmers'  Bulletins,  a  large  amount  of  the  expense  of  which  must 
necessarily  be  charge<l  to  the  appropriation  for  the  present  fiscal  year. 

The  great  development  of  the  Department  in  recont  years,  involvinjr 
almost  its  reorganization,  and  the  unprecedented  increase  in  thenum- 
l)erand  variety  of  its  i)ul)licati<ms,  suggest  as  appropriate  at  this  time 
a  presentation  of  1  he  status  of  this  Division  as  compared  with  a  few 
years  ago.  Ten  years  ago  (the  year  1803)  the  total  funds  controlled 
by  tli(?!  chief  of  this  Division  for  printing,  and  including  the  salar}' 
roll,  was  consideral)ly  less  than  $100,000,  while  the  work  of  the 
Division  was  purely  e<litorial,  and  had  no  connection,  save  iudireotly, 
with  the  work  of  the  branch  printing  office,  the  division  of  illustra- 
tions, and  the  <locument  section.  The  total  number  of  its  employees, 
(tutorial  and  clerical,  at  that  time  consists  of  7  persoiis,  and  the 
number  of  publications  issued  that  year,  including  repnntSy  was  210, 
aggregating  a  total  of  2,089,084  copies.  Since  that  time  the  number 
of  i)ui)lications  has  increased  to  757  for  last  year,  aggregating  a  totiil, 
as  already  cited,  of  10,580,580  copies.  The  division  of  illustrations 
and  the  docum(*nt  section  and  the  supervision  of  the  branch  printing 
officii  hav(^  all  b(»en  merged  in  the  Division  of  Publications,  with  the 
result  that  the  total  number  of  emploj'ees  reporting  to  its  chief,  who 
is  the  Editor  of  the  Department,  averages  over  150,  and  the  funds 
expend(Ml  under  the  supervision  of  this  officer  amount,  including  the 
statutoiy  roll,  to  §383,000. 

A  NOMINAL  CHAR(4E   FOR  PUBLICATIONS. 

Reasons  have  alr<»ady  lx>en  adduced  in  the  first  part  of  this  report  to 
show  that  it  is  impossible  for  the  Editor  to  restrict  the  output  of  pub- 
lished matter.  The  law  makes  it  quite  as  much  the  duty  of  this 
Depart iiHMit  to  diffuse  as  to  acquire  information  of  use  to  agriculture, 
and  th(»  principal  m(^ans  available  to  the  Department  for  such  diffusion 
is  pri lit  i  ng.  Moreovei*,  it  is  important  to  note  the  fact  that  as  the  work 
of  th(»  I  )(4)art  nicnt  becomes  better  known  and  more  widely  appreciated 
the  demand  for  its  publications  increases  far  more  rapidly  than  the 
means  to  supply  it.  Great  as  the  increase  of  the  matter  has  been  in 
the  past  two  years,  that  is,  with  10,000,000  copies  of  all  publications  to 
distribute,  mon^  applications  for  our  publications  are  refused  because 
the  editions  ar(»  (*xhaust  <»(l  than  was  the  case  years  ago  when  the  number 
of  copi<\s  di<l  not  aggregate  much  more  than  a  quarter  as  much.  I  have 
frequently  called  atteiiticni  to  this  fact  in  connection  with  the  demand 
for  our  pul)licat  ions  and  urgcHl  that  some  more  businesslike  and  system- 
atic metluxl  of  distribution  than  that  now  in  vogue  be  practiced.  To 
suppl3'ev(M-y  applicant  with  all  he  asked  for  would  not  only  be  wasteful, 
but  it  would  involve  an  amount  of  printing  which  we  can  not  imagine 
Congi'oss  being  willing  to  pay  for.  In  the  al>sence  of  an  entirely  free 
isi    .,  -  ^w.i,  j.ii  ,v.,r   luMications  may  be  sent  on  request,  there  is  no 


DIVISION   OF   PUBLICATIONS.  319 

lore  equitable  mode  of  distribution  conceivable  than  one  which 
ttaches  a  small  charge  sufficient  to  merely  cover  the  paper,  printing, 
nd  binding,  the  proceeds  from  which  should  be  set  aside  to  the  credit 
f  the  Department  for  use  exclusively  in  reprinting  such  publications 
8  might  still  be  called  for. 

FARMERS'  BULLETINS. 

The  great  increase  in  the  number  of  Farmers'  Bulletins  allotted  to 
he  use  of  Members  of  Congress  resulted  in  a  Congressional  distribu- 
ion  of  these  useful  publications  aggregating  4,289,126  copies  out  of  a 
otal  of  6,150,000  copies.  It  has  not  been  found  necessary  to  increase 
he  appropriation  for  this  purpose  this  year,  inasmuch  as  Senators  and 
.iepresentatives  have  drawn  considerably  less  than  the  total  amount 
allotted  to  them.  The  demand  upon  the  Department  for  these  publi- 
»tions  is  unceasing,  but  the  proportion  allowed  the  Secretary  is 
•estricted  to  ohe-fifth  of  the  whole  number,  which  is  not  at  all  ade- 
quate to  meet  the  requests  addressed  directly  to  the  Department. 
rhe  same  remark  applies  in  even  greater  degree  to  the  Yearbook,  of 
s^hich  the  Department  receives  no  more  than  it  did  ten  years  ago  of 
the  old  Annual  Report,  for  which  the  Yearbook  has  been  substituted. 

UNNECESSARY   ILLUSTRATIONS. 

There  is  a  growing  tendency  in  nearly  all  the  Bureaus,  Divisions, 
and  Offices  toward  extravagance  in  the  number  of  illustrations  in  the 
bulletins  submitted  for  publication.  Objection  is  not  made  to  illus- 
trations of  any  kind  which  are  absolutely  necessary  to  convey  infor- 
mation that  can  not  well  be  imparted  by  words,  but  protest  is  made 
against  the  too  frequent  use  of  illustrations  for  the  purpose  of  mak- 
ing the  book  attractive.  This  remark  is  particularly  directed  toward 
full-page  plate  illustrations,  and  still  more  especially  to  colored  plates, 
the  number  of  which  should  be  restricted  to  absolute  requirements, 
because  of  the  exj>ense  involved,  not  only  in  the  making  of  the  plates, 
but  in  the  separate  printing  and  extra  quality  of  paper  and  the  insertion 
of  the  same  in  the  publication.  The  more  frequent  use  of  text  illus- 
trations is  earnestly  recommended,  because  they  are  effective  and 
inexpensive,  and  the  Division  is  prepared  to  assist  in  making  the 
accessary  drawings  and  engravings. 

This  subject  has  now  become  sufficiently^  important  to  attract  the 
attention  of  the  President,  who,  on  October  6  last,  called  the  atten- 
tion of  the  heads  of  Departments  to  the  present  tendency  to  increase 
the  number  and  size  of  printed  reports  and  documents  and  to  include 
oaany  unnecessary  and  expensive  illustrations.  The  following  order 
was  subsequently  (October  14)  issued  by  the  Secretary: 

The  President  has  directed  the  attention  of  the  heads  of  Departments  to  the 
present  tendency  to  increase  the  number  and  size  of  printed  reports  and  docn- 
nents.  expressing  the  belief  that  there  is  much  useless  matter  and  a  large  number 
yf  unnecessary  and  exx)ensive  illustrations  included  in  many  of  the  reports  pub- 
lished, thus  involving  a  great  expense  which  accomplishes  no  practical  ^ood. 

I  am  strongly  of  the  impression  that  as  regards  unnecessary  illustrations  there 
is  in  this  Department  an  opportunity  for  reform  in  the  line  of  the  President's 
expressed  wish.  Your  attention  is  therefore  called  to  this  matter  with  the  earnest 
injunction  that  in  the  future  you  will  rigidly  exclude  from  the  articles  submitted 
t}y  you  for  publication  all  unnecessary  illustrations.  By  unnecessary,  I  mean  all 
men  as  are  not  required  to  enable  the  reader  to  fully  apprehend  the  meaning  of 
the  text. 

Please  give  this  matter  your  careful  consideration  and  attention. 
Respectfully, 

James  Wilson,  Secretary. 
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CHARACTER  OP  THE  DEPARTMENT  PUBLICATIONS. 

In  this  connection,  it  may  be  well  to  review  briefly  the  nature  of  the 
publications  of  this  Department  in  order  to  determine  to  what  extent,  if 
at  all,  efforts  should  be  directed  to  diminishing  their  number  or  restrict- 
ing their  size.  Unquestionably,  the  figures  giving  the  total  number 
of  copies  of  all  publications  issued  by  this  Department  are  enormous, 
in  spite  of  which,  however,  it  is  very  doubtful  whether  the  Secretarj* 
could  judiciously  restrict  their  number  or  their  size,  except,  perhaps, 
in  the  matter  of  illustrations.  It  must  be  borne  in  mind  that  the  duty 
of  the  Department  to  diffuse  the  information  it  acquiivs  is  imposed 
ui)on  it  by  law  just  as  imi>eratively  as  itfi  acquisition.  It  may  reason- 
ably be  alleged  that  the  exist^^nee  in  the  Department  of  any  informa- 
tion which  either  is  or  may  be  of  value  to  agriculture  imposes  on  the 
Secretarj^  the  duty  of  making  it  public.  The  time  was,  undoubtedly, 
when  a  very  large  number  of  the  publications  issued  were  printed  in 
editions  far  too  large,  with  a  result  that  notwithstanding  an  injudi- 
ciously lavish  distribution,  enormous  numbers  of  copies  were  left  on 
hand.  For  many  j'-ears,  however,  the  effoits  of  this  Division  have 
l)eon  directed  to  restrict  the  size  of  the  editions  of  the  several  publi- 
cations  issued.  To  this  end  the  proi>osed  distribution  is  agreed  upon 
before  publication  and  the  number  issued  is  made  just  sufficient  to 
cover  it  and  leave  a  few  liundred  copies  of  the  work  for  miscellaneons 
demands.  When  necessity  arises  for  a  further  supply,  additional 
copies  can  be  promptly  printed  from  the  plates  which  the  Public 
Printer  keeps  on  hand  for  a  considerable  time  after  publication,  and 
this  policy  explains  the  large  proportion  of  reprints,  amounting  last 
year  to  317,  representing  1 2,500  pages  of  printed  matter.  Under  this 
system  the  eilitions  of  our  publications,  excluding,  of  course,  the 
Yearbook,  Farmers'  Hulletius,  and  other  publications  which  maybe 
ordered  by  Congress,  run  from  1,000  to  5,000  copies,  very  rarely 
exceeding  and  usually  much  less  than  the  latter  hgure,  where  t«n 
years  ago  editions  of  from  10,(X)0  to  15,000  cox)ies  were  very  common. 

CONTINUED  POPULARITY   OF  FARMERS'  BULLETINS. 

In  numbers  printed,  the  Farmers'  Bulletins  exceed  all  other  publica- 
tions, aggregating  last  year  over  6,000,000  copies,  and  they  no  doubt 
ha ve  been  very  freely  distribut(»d,  over  4,000,000 copies  having beensent 

out  by  Senators,  Representatives,  and  Delegates  in  Congress.  On  the 
whole,  however,  this  may  be  said  to  l>e  in  the  line  of  economy,  as 
these  bulletins  are  greatly  restricted  as  to  size;  no  plate  illustrations 
are  allowed  in  them,  they  are  issued  in  the  cheapest  form,  without 
cover,  the  cost  rai'oly  averaging  over  a  cent  and  a  half  each,  and  they 
supply  the  popular  dcMuaud,  not  only  proving  more  satisfactory  to  the 
recipients,  but  saving  the  distribution  of  a  large  number  of  more 
expensive  publications.  While  the  Farmers'  Bulletins  thus  represent 
as  to  the  numbers  printed  and  distributed  more  than  one-half  of  the 
l)rinting  of  this  Department,  they  form  a  comparatively  insignificant 
part  of  the  editorial  work  and  a  veiy  small  part  of  the  total  expense. 
TIm^  23  Farmers'  Bulletins  which  passed  through  this  Division  last 
y(»ar,  for  instance,  aggregat(^d  a  little  over  700  pages  of  matter,  or 
about  4  p(»r  cent  of  the  total  amount  of  new  matter  edited  in  the 
Division.  In  the  matter  of  expense,  the  total  appropriation  for  the 
preparation  ami  printing  of  Farmers' Bulletins  was  but  $107,500,  or 
about  one-seventh  of  the  total  amount  expended  for  the  printing  of 
Dei)artiuent  publicati(ms. 
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BXPBNDITURBS  FOR  PRINTING.  AND  BINDING. 

The  allotment  for  printing  and  binding-  for  the  Department  of 
Agriculture  for  the  year  was  $130,000,  to  which  should  be  added  a 
deficiency  appropriation  of  $20,000,  aggregating  $150,000,  of  which 

m  $20,000  was  for  the  use  of  the  Weather  Bureau,  over  which  this 
oifiee  had  up  supervision.  Of  the  remaining  $130,000,  the  expendi- 
kure«  during  the  year  were  $128,19^.71.  This  does  not  include  the 
botal  expenditures  for  printing  and  binding,  since  various  Bureaus, 
Divisions,  and  Offices  have  special  funds  to  which  printing  may  be 
charged,  although  there  is  no  specific  amount  set  aside  for  such 
purpose. 

The  total  expenditures  from  the  three  funds  from  which  printing 

siy  be  defrayed — namely,  the  regular  printing  fund,  the  fund  for 
rarmers'  Bulletins,  and  the  divisional  funds — are  set  forth  in  the 
tables.  These  statements  also  show  the  amount  expended  for  each 
Bureau,  Division,  and  Office  from  the  general  printing  fund  and  a 
summary  of  the  expenditures  under  the  several  accounts  of  the  Divi- 
sion of  Publications  for  the  year. 

The  total  amount  expended  for  printing  and  binding  delivered  to 
the  Department  from  July  1,  1901,  to  June  30,  1902,  inclusive,  was 
1255,313.85.  This,  of  course,  does  not  include  the  publications 
specially  ordered  %  Congress. 

The  total  amount  appropriated  for  the  use  of  this  Division  for  the 
current  year,  and  including  the  pay  of  artists,  the  cost  of  labor  and 
material  in  the  distribution  of  documents,  and  the  salaries  of  the 
editorial  and  clerical  force,  amounts  to  $383,820.  To  arrive  at  the 
lo       cost  of  the  printing  of  the  Department,  however,  there  must  be 

lued  thereto  the  cost  of  the  Yearbook,  of  the  annual  reports  of  the 
weather  Bureau,  Bureau  of  Animal  Industry,  Bureau  of  Soils,  and  of 
>ther  publications  specially  ordered  by  Congress,  amounting  to  con- 

ierably  over  $400,000  more.  This  does  not  include  the  special 
appropriation  for  the  branch  printing  office  of  the  Weather  Bureau, 
including  the  cost  of  handling  and  distributing  the  Department's  pub- 
ications  through  the  mail,  the  total  amount  properly  chargeable  to 
he  diffusion  of  useful  information  by  this  Department  under  the 
emis  of  the  law  will  exceed  $1,000,000  yearly.  This  is  less  than  20 
>er  cent  of  the  total  appropriations  for  the  Department,  and  it  is 
lomewhat  interesting  to  recall  the  fact  that  for  the  first  twenty  years 
)f  the  Department's  existence  the  cost  of  printing  was  more  than  half 
)f  the  whole  expenditure,  or,  in  other  words,  that  the  cost  of  distribution 
)f  information  considerably  exceeded  the  amount  expended  in  itsacqui- 
ution.  Tables  showing  number  and  cost  of  the  publications  issued, 
expenditures  from  various  funds,  etc.,  are  given  elsewhere. 

THE   WORK   OF  THE   BRANCH   PRINTING   OFFICE. 

The  work  of  this  office  has  very  greatly  increased  during  the  past 
year.  Referen(»e  to  tlie  table,  given  elsewhere,  shows  tliat  during  the 
year  2,500  requisitions  were  drawn  upon  the  branch  printing  office, 
an  increase  over  the  previous  year  of  25  per  cent.  This  does  not, 
however,  fully  represent  the  increase  in  the  work,  for  the  number 
of  pieces  handled  for  the  fiscal  year  1902,  aggregating  22,715,904,  is 
nearly  50  per  cent  more  than  the  year  previous.  This  great  increase 
in  the  volume  of  work  was  necessarily  handled  with  serious  difficulty, 
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owing  to  the  lack  of  suitable  quarters  and  sufficient  room,  and  the 
efficiencj^  with  which  the  work  was  done  reflects  great  credit  upon 
Mr.  Frank  Wallace,  the  foreman,  and  deserves  acknowledgment. 
One  of  the  most  serious  consequences  resulting  from  inadequate 
quarters  is  the  impossibility  of  increasing  and  perfecting  the  equip- 
ment of  tlie  office.  The  Public  Printer  has  several  times  professed 
his  entire  willingness  to  give  to  this  office  an  equipment  sufficient  to 
make  it  a  model  of  its  kind  and  to  very  greatly  extend  its  facilities 
for  work,  provided  suitable  quarters  were  furnished. 

In  this  respect  the  branch  office  shares  in  the  many  and  great  incon- 
veniences suffered  equally  in  the  editorial  department  of  our  work 
and  by  the  document  section.  The  Division  of  Publications  now 
occupies  various  portions  of  five  different  buildings,  and  in  no  one  of 
these  are  the  accommodations  afforded  to  it  ample  as  to  room  or 
adapted  to  the  work  it  has  to  do.  It  is  impossible  to  make  reference 
to  this  matter  without  commending  in  tlie  strongest  terms  the  mem- 
bers of  my  force  for  lire  efficiency  of  their  work  and  the  cheerful 
patience  with  which  it  is  performed  under  the  most  trying  conditions. 

INDEXING  DEPARTMENT  PUBLICATIONS. 

I  have  f  reciueutly  and  strongly  urged  the  necessity  of  undertaking 
ill  this  office  a  complete  index  of  all  the  department  publications. 
The  value  of  such  an  index  is  Ix^yond  question,  and  the  need  of  it 
becomes  greater  each  day.  Heretofore  the  want  of  sufficient  assist- 
ance has  made  such  an  undertaking  impossible.  For  the  current 
year,  how(»ver,  the  appropriations  provide  for  sufficient  additional 
assistance  to  undertake  the  work,  but  unfortunately  we  now  find  our- 
selves so  embarrassed  for  lack  of  room  that  it  lias  been  utterly  impos- 
sible for  me  to  take  advantage  of  the  liberality  of  Congress  and  ohtain 
the  appointment  of  the  editorial  clerk  provided  for,  with  whose  assist- 
ance we  had  hoped  to  undertake  this  indexing  work.  It  seems  truly 
deplorable  that  urgently  needed  work  should  have  to  be  abandoned, 
after  suitable  provision  has  been  made  therefor  bv  Congress,  owing  to 
lack  of  space  in  which  to  carry  it  on. 

THE   YEARBOOK. 

The  first  (h^livery  of  the  Yearbook  for  1901  was  made  June  27,1902, 
and  while  tlu»  volume  is  somewhat  larger  than  desired,  it  nevertheless 
has  the  merit  of  containing  more  and  shorter  articles  than  most  of 
its  predecessors.  The  distribution  by  the  Department  was  somewhat 
delayed  because  thi^  (juotas  of  Senators,  Representatives,  and  Dele- 
gates in  C'Ongress  wore  delivered  to  them  at  the  Capitol  by  the  Public 
Printer  in  advance  of  the  completion  of  the  delivery  of  the  allotment 
for  the  use  of  the  Department.  In  this  connection,  I  beg  earnestly 
to  renew  the  re(*ommen(lation  made  in  previous  reports  of  this  Division 
that  the  number  of  copies  of  the  Yearbook  printed  for  the  use  of  the 
I)ej)artmeiit  be  increased  to  50,000,  as  the  present  quota  of  30,000 
copies  is  inad(M|uat('  to  meet  the  actual  requirements  for  distribution 
to  correspondinits  and  others  to  whom  the  Department  is  under  spe- 
cial obligation.  With  the  present  allotment  it  is  necessar}^  to  refer 
all  misceilaneous  applicants  to  Members  of  Congress. 
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REPRINTS  OF   "CATTLE  BOOK"  AND   OF   "HORSE  BOOK." 

le  following  joint  resolutions  were  passed  by  the  Fifty-seventh 
^ss  (first  session): 

[public  resolution  no.  28.] 

reeolution  providing  for  the  publication  of  50,000  copies  of  the  Special  Report  on  the  Di»- 

eases  of  Cattle. 

solved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of 
ica  in  Congress  assembled,  Thattnere  be  printed  and  bound  in  cloth  50,000 
9  of  the  Special  Report  on  the  Diseases  of  Cattle,  the  same  to  be  first  revised 
trough t  to  date  under  the  supervision  of  the  Secretary  of  Agriculture,  30,000 
le  use  of  th3  House  of  Representatives,  15,000  for  the  use  or  the  Senate,  and 
for  the  use  of  the  Department  of  Agriculture.    Approved  June  5,  1902. 

[public  resolution  no.  33.] 

■esolution  providing  for  the  publication  of  800,000  copies  of  the  Special  Report  on  the  Dis- 
eases of  the  Horse. 

olved  by  tlie  Senate  and  House  of  Representatives  of  the  United  States  of 
dca  in  Congress  assembled.  That  tnere  be  printed  and  bound  in  cloth  200,000 
3  of  the  Special  Report  on  the  Diseases  of  the  Horse,  the  same  to  be  first 
)d  and  brought  up  to  date  under  the  supervision  of  the  Secretary  of  Agri- 
re,  128,000  copies  for  the  use  of  the  House  of  Representatives,  64,000  copies 
he  use  of  the  Senate,  and  8,000  copies  for  the  use  of  the  I>ex)artment  of 
^ture.     Approved  June  24,  1902. 

will  be  observed  that  provision  is  made  for  the  revision  of  each 
le  reports  with  a  view  to  bringing  the  same  up  to  date,  and  this 
jion  is  now  in  progress  in  the  Bureau  of  Animal  Industry.  Owing 
le  magnitude  of  the  work,  considerable  time,  will  be  required  to 
plete  it.  In  this  connection  it  is  interesting  to  note  that  370,000 
E«  of  the  Report  on  Diseases  of  the  Horse  and  130,000  copies  of 
Special  Report  on  Diseases  of  Cattle  and  on  Cattle  Feeding  have 
tofore  been  printed  by  authority  of  Congress,  the  distribution  of 
jh  has  been  controlled  by  Senators,  Representatives,  and  Delegates. 

PHOTOGRAPHIC   WORK. 

«cial  reference  should  be  made  to  the  increasing  amount  of  pho- 
)hic  work  done  by  tliis  Division  for  the  various  Bui-eaus,  Divi- 
s,  and  Offices  of  the  Department,  a  summary  of  which  for  the  year 
follows : 

Dgraphs  on  wood .            -. 44 

» retouched .                - 91 

s  mounted . 134 

9  and  negatives  developed . .     ....    ...   . .  174 

s  made  from  negatives - 418 

and  black  print« -  - 467 

extensive  lias  become  this  branch  of  the  work  that  enlarged 
ters  are  urg(*ntly  necnled,  without  which  the  usefulness  of  the 
sion  along  the  lines  mentioned  can  not  be  further  extended.  This 
:  was  done  by  Mr.  Louis  S.  Williams,  who  also  engraved  on  wood 
ttg  the  year  25  illustrations  of  various  sizes  and  kinds. 
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HOW    PUBLICATIONS   ARE   DISTRIBUTED. 

There  is  an  occasional  tendency  to  disregard  the  order  of  the  Sec- 
retary relating  to  the  distribution  of  publications.  Under  the  said 
order  all  mailing  of  documents  was  intrusted  to  the  Division  of  Pub- 
lications, including  that  of  publications  sent  out  upon  the  orilcr  of 
the  chief  of  the  Bureau,  Division,  or  Office  from  which  the  s<inu' 
emanated.  The  inti^ntion  was  to  concentrate  all  the  actual  mailln;: 
work  in  the  Division  of  l^ublications,  when^  an  adequate*  force  is 
maintained  for  the  ])U  rpose.  Nevertheless,  certain  Divisions  continue 
occasionally  to  do  mailing  in  violation  of  tlu^  order  mentioned.  Fear- 
ing that  th(^  metho<l  of  distribution  may  not  be  fully  undei'stood,  it  is 
deemed  advisable  to  explain  the  same. 

When  the  manuscript  of  a  bulletin  is  suV)mitted  for  i)ublication,  it 
should  be  a(*c()mpani(*d  by  a  card  showing  the  plan  of  distribution. 
The  only  ])art  of  this  scheme  in  wiiich  the  Bureau,  Division,  or  Office 
is  interested  is  the  number  of  copies  needed  for  its  mailing  list,  includ- 
ing copies  to  be  sent  abroad.  This  office  fills  in  the  other  blanks, 
including  those  ne(*(^ssary  for  libraries,  legations,  etc.,  which,  by  the 
Secretary's  ord(M-,  n^ceive  all  i)ublications  issued  by  the  Department 
The  author  is  always  sup])lied  with  100  copies,  and  lOO  copies  are 
furnished  to  th(^  Burc^au,  Division,  or  Office  for  use  in  correspondence 
or  distribution  to  visitors.  A  small  reserve  is  kept  for  supplying 
miscellaneous  applicants,  and  when  copies  are  desiivd  for  such  pur- 
j)ose  an  order  should  be  made  on  the  Division  of  Publications,  using 
the  blank  prepared  therefor.  I^'or  use  in  (correspondence,  as  already 
stated,  where  it  is  convenient  to  nuirk  a  paragi*aph  or  page  in  a  bul- 
letin and  send  with  the  letter,  a  limited  supply  nuiy  Ix*  furnished  the 
Bun^au,  Division,  or  Office  of  issue,  but  the  indis<M-iminate  mailing  of 
sii(;h  allotment  of  publications  in  response  to  miscellaneous  i*equests 
should  not  occur.     All  such  requests  should  be  referred  to  this  office. 

THE   DOCUMENT   SECTION. 


The  work  of  caring  for  and  distributing  the  publications  of  the 
l)e])artment  of  .Vgiiculture  d(^volves  upon  the  document  section  and 
(*Mitails  an  amount  of  (;lerical,  semi(*lerical,  and  nuinual  work  unsus- 
pected by  those  not  familiar  with  its  details. 

During  the  tiscal  year  ended  June  oO,  11)02,  Farmoi's'  Bulletins  to 
the  number  of  0,11>1),42G  were  received  from  the  Public  Printer,  and 
5,o^>(),()l()  were  distributed,  4,2SI),  IlN;  of  which  were  forwarded  at  the 
request  of  Senators,  K(»presentatives,  and  Delegates.  Of  miscella- 
neous publications,  other  than  Farmers'  Bulletins,  3,138,828  copic^J 
were  received  from  the  Public  l*rinter  and  2,714,<)01  different  docu- 
ments wer(»  mailed  from  tln^  document  section.  In  addition  to  the 
!), 24 1,071  franks  necessary  for  mailing  these  documents,  the  book- 
keei)ing,  the  ke(»i)ing  of  card-index  lists,  tin*  preparing  of  31, CKX) reg- 
istry cards,  the  making  of  loS,S3:j  orders,  and  the  pn^paring  and 
sending  out  of  !>7,^)S2  notitication  blanks  mak(»  a  heavy  demand  ui)on 
the  clerical  force  [)rovided  for  this  work. 

As  all  tlu'  I)e])ar1nient's  mail  in  relation  to  th<Mlistribution  of  it^ 
docunuMits  reccMves  attention  in  the  document  section,  tlie  corr<\spoii^l' 
ence  woi'k  (h^volving  u])on  th(^  assistant  in  charge  consumes  no  little 
part  of  his  time,  as  will  be  n^adily  understood  when  it  is  known  that 
10,72!)  letters  were  written  during  the  year. 
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RECOMMENDATIONS. 

It  seems  to  me  impossible  to  carefully  peruse  this  cursory  review  of 
the  work  of  this  Division  with  any  appreciation  of  the  responsibility 
that  editorial  work  involves,  without  realizing  that  the  principal 
assistants  upon  whom  I  am  bound  to  depend  in  carrying  on  the  work 
of  the  Division  are  not  a<le(iuately  remunerated,  either  by  comparison 
with  assistants  charged  with  notably  responsible  duties  in  this  and  in 
other  Departments,  or  by  comparison  with  persons  discharging  similar 
duties  in  private  business  enterprises.  The  fact  that  nmnuscript,  rep- 
resented, when  printed,  by  over  18,000  pages  of  new  matter,  was  all 
carefully  gone  over  by  myself  and  my  assistants,  read  and  reread, 
questions  of  modification  or  elimination  discussed  with  the  several 
chiefs  or  with  the  authors  themselves,  and  the  entire  matter  carefully 
prepared  for  the  compositor,  so  as  to  facilitate  the  passage  of  the 
work  through  the  office  of  the  Public  Printer,  will  impress  any  experi- 
enced publisher  or  editor  with  the  great  extent  of  the  work  done,  and 
no  one  should  be  better  able  than  the  Secretary  himself  to  appreciate 
the  responsibility  of  those  who  are  charged  with  seeing  that  nothing 
gets  into  print  save  what  meets  his  approval. 

While  so  much  may  be  said  for  the  editorial  work,  it  must  not  be 
forgotten  that  the  administration  of  the  very  large  sum  of  $400,000, 
and  its  equitable  adjustment  to  the  needs  of  all  the  Bureaus  and  sev- 
eral Divisions  contributing  to  the  publication  work  of  the  Depart- 
ment, involves  considerable  judgment  and  care. 

Finally,  it  may  be  remembered  that  the  control  of  150  persons,  of 
whom  about  120  are  in  the  immediate  charge  of  the  assistant  who  has 
charge  of  the  document  section,  involves  considerable  responsibility, 
calling  for  the  exercise  of  both  judgment  and  tact.  Indeed,  it  may  be 
said  for  all  the  resi)onsible  officers  of  this  Division  that  in  addition  to 
more  than  ordinary  intelligence  and  education,  experience  in  publica- 
tion work,  good  sense,  and  tact  are  essentially  requisite.  I  submit 
that  for  all  these  (lualifications  salaries  of  from  $1,600  to  $2,000  are  not 
adequate.  The  associate  editor  of  this  Division,  who  is  also  the 
assistant  chief  of  the  Division,  should,  in  my  opinion,  receive  $2,400 
at  least,  in  place  of  the  $2,000  he  is  now  getting.  The  two  assistant 
editors  and  the  assistant  in  charge  of  the  document  section,  who  aj*e 
receiving  81,800  per  annum  each,  should  be  promoted  to  $2,000,  and 
the  three  assistant  editors  now  receiving  $1,G00  should  be  promoted 
to  $1,8(X).  I  feel  satistied  that  if  these  recommendations  should  meet 
with  your  approval  the  more  closely  the  committees  having  our  inter- 
ests in  charge  in  Congress  may  investigate  the  matter  the  more  surelj'^ 
will  thej^  be  satisfied  that  the  recommendations  made  are  just. 

STATISTICS  OF  PUBIilCATION  WORK. 

The  details  of  the  publication  work  are  given  in  the  following 
tables: 

Number  and  classes  of  publications  issued  in  the  fiscal  year  1902, 

Publications — 

Chargeable  to  regnlar  fund  .  _ 365 

Chargeable  to  divisional  funds 39 

Chargeable  to  Fanners'  Bulletin  fund 259 

Printed  as  Executive  documents 9 

Edited  at  Weather  Bureau S5 

Total - 757 
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Amount  expended  for  the  various  Bureaus^  Divisions,  and  Offices  for  printing  and 

binding,  190$. 


[Mvision  of  Acconnts 

dnrean  of  Animal  Industry . . . 
Division  of  Biological  Survey 

Bureau  of  Chemistrv 

[Hvision  of  Entomology 

Office  of  Experiment  Stations 
Section  of  Foreign  Markets  . . 

Bureau  of  Forestry 

Library 


Bureau  of  Plant  Industrj' 

Division  of  Publications 

Office  of  Public  Boad  Inquiries 

Bureau  of  Soils 

Division  of  Statistics 

Miscellaneous 

Printing  at  branch  printing  oflSce  for  tha  various  Bureaus,  Divisions, 
and  cSSces. - 


$1,422.66 
5,125.03 
3, 054. 57 
3, 532. 85 
3, 030. 12 

16, 544. 43 
5, 208. 14 

11,703.89 
6,100.06 

21,050.36 
1,098.76 
2, 435. 24 
9,404.80 

12,689.12 
3,101.84 

22, 692. 84 


Total 128,194.71 

Farmers'  Bulletins  issued,  18S9-190B,  by  years. 


Ori^nals  and  reprints  of  Parmerj*'  Bulletins. 


lacal  year  1902: 
OrfsriD&ls  •  - . 
Reprints  ... 


Total 


Iflcal  year  1901: 
Orfsrixials . . . 
Reprints 


Total 


^Hacal  jear  1900: 
Originals . . . 
Reprints  ... 


Total 


Piacal  year  1899: 

Origfinals 

Reprints  ... 


Total 


Number 

of  bullo' 

tins. 


23 
236 


250 


U 
167 


171 


18 
90 


108 


22 
154 


176 


Number 
of  copies. 


575,000 
5,575,000 


6,150,000 


415,000 
2,980,000 


8,345.000 


625,000 
1,885,000 


2,860,000 


520,000 
1,917,000 


2,487,000 


Cost  of  printing  Farmers'  Bulletins,  1900-1902, 


Item. 


Fiscal  vear  1902: 

Paid  from  Farmers^  Bulletin  fund 

Fiscal  year  1901 : 

Paid  from  Farmers'  Bulletin  fund 

Fiscal  year  1900- 

Paid  from  Farmers*  Bulletin  fund 
Paid  from  {general  printing  fund . 

Total 


Number 
of  bulle- 
tins. 


269 


171 


Number 
of  copies. 


97 
11 


108 


6,150,000 


3,345,000 


2,160,000 
210,000 


2,860,000 


Cost. 


$107,863.06 


51,796.68 


30,665.15 
3,469.60 


34,184.84 
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Keu'  Farmers'  Bulletinn  i»»uetl  during  theflaeai  y 
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New  Farmers'  Bulletins  issued  each  year  from  1S95  to  1902,  inclusive. 


Number 
Year.  of 

bullet!  us. 


WK n 

1896 18 

1897 - - 16 

1898 21 

1899 22 

1900 18 

1901 - '  14 

1908 Zi 


Total 138 


Approiiruifioim  far  the ji.sral  i/cars  lUnj  and  VJ(hi. 


Appropriations.  IKfci.  1903. 


itutory  roll |25,O0O  I     $28,820 

oeral printing  fund all0,000  ;  ni55,0U0 

neral  prlntinsr  fund,  deficiency 20,000  ' 

epwpation  and  printing  of  Farmers' Bulletins '    107.500  1      107,500 

lists,  laborers,  and  material  fimd 63,000  

tists,  laborer8,and  material  fund, deficiency 15,000   

nt  of  building  and  alterations 2,500  i 

Iditional  assistantB,  artists,  draftsmen,  et<r !       12.500 

bor,  material,  wagon,  horses,  rent  of  building,  etc |       80,000 

Total 343,030        383,820 


a  Exclusive  of  $20,000  for  the  Weather  Bureau. 

^expenditures  under  general  appropriations  for  fiscal  year  ended  June  SO,  1002, 

sneral  printing  fund $128,194.71 

■eDaration  and  printing  of  Farmers'  Bnlletins 107, 363. 05 

r       3,  lalwrers,  and  material  fnnd  <'. 72, 480. 36 

x^»  yjt  building  and  alterations 2, 454. 60 


Total    - .         -  -  -  - - 310. 492. 73 

Expenditures  for  print  iuif  and  binding,  total  and  by  funds,  190, \ 

TOTAL   EXPENDITtrRRS. 

Ivisioiial  publications  paid  from  general  fund $92, 435. 34 

ivisional  publications  paid  from  special  funds 27. 746. 06 

Lank  books,  blank  forms,  etc. ,  paid  from  general  fund 13, 066. 53 

lank  books,  blank  forms,  etc. .  paid  from  special  funds 556. 30 

ranch  office  (all  work)  paid  from  general  fund 22, 692. 84 

Eumers'  Bulletins  paid  from  Farmers'  BulU^tin  fund 98, 81().  78 


Total. 255, 313. 85 

EXPENDITURES   BY    Fl'NDS. 

eneral  printing  fund  ($130,000,  exclusive  of  $20.0(K)  for  Weather 
Bureau): 
Expended  for  the  various  Bureaus,  Divisions,  and 

Offices - $105,501.87 

Eiroended  for  printing  at  branch  office  for  the  various 

Bureaus,  Di\4sions,  and  Offices 22, 692. 84 

$128, 194. 71 

«Of  this  appropriation,  the  sum  of  $5,500,  which  was  made  immediately  avail- 
)le,  was  used  in  jxaying  for  labor,  material,  etc.,  for  iiscal  year  ended  June  30, 
01. 


330  DEPARTMENTAL   BKPORT8. 

Farmers' Btilletin  fnnd  ._ $98,816.78 

Divisional  funds: 

Bnrean  of  Animal  Industry W,  567. 67 

Division  of  Biological  Survey 919. 78 

Division  of  Entomology _ 153. 12 

Office  of  Experiment  Stations    8,841.06 

Office  of  Foreign  Markets _        3, 385.  IS 

Bureau  of  Forestry 9,838.28 

Bureau  of  Plant  Industry 952.76 

Division  of  Statistics 644.51 

28,303.88 

TotAl 255,313.85 

E.V2)enilitures  from  tspecial  fund  of  the  Ditnition. 

Expenditures  during  tlie  year  from  the  special  appropriation  for  this 
Division,  $63,000,«  and  deficiency  appropriation  $15,000;  for  artists 
and  preparation  of  illustrations,  for  artists'  supplies,  and  for  labor 
and  materials  in  distribution  of  documents: 

Illustrating,  including  pay  of  artists $5,846.07 

Lalwr  in  distribution  of  documents 59,308.94 

Materials  for  document  section 6,668.44 

Artists'  supplies 666.91 

Total 72,480.86 

From  fund  for  i)reparation  and  ])rinting  of  Farmers*  Bulletins: 

Prei)aration  of  Fanners'  Bulletins _ 8,546.27 

Printing  Farmers' Bulletins 98,816.78 

Total 107,368.05 

From  fund  for  rent  and  alteration  of  building: 

Rent,  wages,  and  material 2,454.60 

Grand  total i 182,298.01 

Requisitions  on  the  viain  office  by  Bureaus,  Divisions,  Offices,  etc.,  1902, 

Secretary's  Office _ 5 

Division  of  Accounts  and  Disl^ursements _ 48 

Bureau  of  Animal  Industry 184 

Division  of  Biological  Survey. 28 

Bureau  of  Chemistry • 88 

Division  of  Entomology 4B 

Office  of  Exi)eriment  Stations 889 

Section  of  Foreign  Markets 96 

Bureau  of  Forestry' 88 

Li])rary 89 

Bureau  of  Plant  Industry 168 

Division  of  Pul)licatioiis 88 

Office  of  Public  Road  luciuiries 81 

Bureau  of  Soils — 70 

Division  of  Statistics. 87 

Weather  Bureau 4 

Miscellaneous 15 

Total. 1,014 


^'Of  this  amount  the  sum  of  $5,500  was  made  immediately  available  and  was 
used  in  payments  for  labor,  material,  etc.,  for  the  fiscal  year  ended^tine  90, 1901. 
For  the  current  year  the  appropriation  is  divided — $12,500  being  for  additicnuil 
lussistants,  artists,  draftsmtm,  and  purchase  of  manuscripts,  and^^,000  for  labor 
and  material  in  the  distribution  of  documents,  inclamng  purchase  of  hones. 
wagons,  harness,  rent  of  buildings,  etc. 
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Publications  printed  in  the  branch  printing  office,  1902. 


Bureaua,  DivisioiM,  and  Offices. 


ry'8  Office 

of  Animal  Industry 

I  of  Biolofgrical  Survey . . 

of  Chemistry 

I  of  Entomology 

r  Bxperiment  Stations . 

of  Px>re«try 

of  Plant  Industry 

1  of  Publications 

f  Public  Road  Inquiries 

of  Soils 

lof  Statistics 


>tal 


Requi- 
sitions. 


67 


Number 
of  copies 
printed. 


3 

« 

6 
5 
10 
4 
1 

:) 

17 
G 
1 
4 


2,000 
33,000 

7,100 

6,000 
83,000 

8,000 

10,000 

35,000 

792,000 

40,000 

3,500 
11,100 

980,700 


Total  tcork  done  in  the  branch  printing  office,  1902. 


)pes - 

neads  and  note  heads. 


ars 

S-  - 


-  l,862,e00 

- - 968,544 

-   -- 2,023,751 

- - -   -- - ---  384,675 

- 4,002,280 

\  and  shipping  tags 1, 311, 628 

B - - 9,889,450 

ay  and  other  lists - 821, 518 

Eleporter- «1,000 

ar  letters  and  other  notices. _ 452, 965 

laneons 997,493 


Total - - - 22,715,904 


er  of  requisitions,  1902 2, 500 

er  of  requisitions,  1901 2, 092 

erof  pieces  of  work,  1901 15,267,472 

equisitioJis  on  the  branch  office  by  Bureaiis,  Diviaions,  Offices,  etc.,  1902. 

ary's  Office -.- 8 

yn  of  Accounts  and  Disbursements 45 

Q  of  Animal  Industry 233 

yn  of  Biological  Survey. -  -  68 

Q  of  Chemistry 129 

Dn  of  Entomology 68 

of  Experiment  Stations -  169 

Q  of  Foreign  Markets - 18 

a  of  Forestry 125 

7 ---  -.- -.    - - - - 45 

a  of  Plant  Industry 766 


3n  of  Publications. 

of  Public  Road  Inquiries 

n  of  Soils 

3n  of  Statistics. 

atment  Clerk 

laneous  


188 

53 

73 

296 

130 

91 


Total.- 2,500 

led .- - 50 

tra  copies.    All  the  composition  of  12  editions  of  Crop  Reiwrter,  8  pages 
j^as  done  in  the  branch  printing  office. 
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DEPABTMENTAL  REPOBTS. 


Illustration  work,  1902. 

Drawings,  retonchin^  photographs,  photographing  on  wood,  etc.,  made  by 

the  artists  in  the  Division  of  Publications 2,983 

Wood  engravings- _ . _ 25 

Requests  for  duplicate  electrotypes. 233 

Duplicate  electrotyi)es  furnished  to  correspondents  on  request 1.330 

Requisitions  and  authorizations 116 

Illustrations  printe<l  or  published  (not  including  reprints) 2,648 


Number  ami  cost  of  iUtufirah'ons  by  Burean^,  Divisions,  and  Offices,  litOl. 


BiirHiiuH,  DiviHioiiH,  Hiid  <)ffl**o8. 


Buroau  of  Animal  Industry 

Diviflion  of  BioloKical  Survey .. 

Bureau  of  Chemfetry 

Diviaion  of  Entomologry 

Office  of  Experiment  StationH.. 

Bureau  of  Forestry . : 

Bureau  of  Plant  Industry 

Division  of  Publicaticms 

Office  of  Public  Road  Inquirii-s 
Buroau  of  Soils 


Total 

Artists'  supplies 
Artists'  stilaries . 

Total 


Illustra- 
tions. 


Cost  of 
illustra- 
tions. 


I  Amount 
;  Amount  chaisMUe 
chargeable  to  DiHdoo 
todivi-      ofPoWi- 
sional     j  catioiu* 
funds.    I  illostn- 
tionfond. 


33 

15 

7 

9 

1 

It 
76 
187 
88 
» 


400 


400 


$188.23 

81.52 

16.64 

21.48 

.75 

18.81 

879.10 

144.00 

61.80 

64.68 


868.86 

666.91 

6.643.00 


7,168.  n 


$134.43  : 
81.(B  i 


21.48  . 


9.75 
846.87 


61.33 
61.44 


666.79 


$1.)V 
1S.M 


8.36 


a« 


e».n 
5,ei3L(n 


066.79 1      S,U1» 


Number  of  publicatiouH  sold  by  the  Superintendent  of  Documents  and  amouHi 

received,  JS98-190l\ 


Depart  iiu*nt. 


Copies  of  publications  sold. 


Amount  received. 


mti.  uwi. 


1900.    Vm.    1H98.        1902. 


1901. 


i9oa 


1808. 


Department  of  Ak-  ! 

riculturo      2),27»24, 127,ltt,«05 18,750  17,740,  $3,551.91 

All  other  DejMirt-  I 

ments 9,«e  9.45810,998;  8.058  3,628     7,394.30 


Total :«.  21 1  SI  585:27.  \ati2fi.  808  21. 363j  10. 946. 21 


im. 


92,iX«.15 


$3,220.25;  $2,167.66  $2,164.45 
6,862.441    6,744.56    6,401.66    2,44Kl:i 


10.082.69 


8,902.21     7.556.11'   4.58?.^ 
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APPENDIX  A. 

3ATIOKS  ISSUED  DUBING  THE  YEAR  ENDED  JTJNE  80,  1902. 

following  publications  were  issued  during  the  year  ended  June  30,  1902. 

0  "which  a  price  is  attached,  with  the  exception  of  publications  of  the 
r  Bureau,  must  be  obtained  of  the  Superintendent  of  Documents,  Union 
?,  Washington,  D.  C,  to  whom  are  turned  over  all  copies  not  needed  for 
186,  in  compliance  with  section  67  of  the  act  providing  for  the  public  print- 
binding  and  the  distribution  of  public  documents.  Remittances  should  be 
*  him  by  i)ostal  money  order.  Weather  Bureau  publications  to  which  a 
attached  must  be  obtained  from  the  chief  of  that  Bureau.  Applications 
je  that  are  for  free  distribution  should  be  made  to  the  Secretary  of  Agri- 
Washington,  D.  C] 

OFFICE  OF  THE  SECRETARY. 

Copies. 

>f  the  Beet-Sugar  Industry  in  the  United  States  in  1900.  By 
CD  F.  Saylor,  Special  Agent,  and  H.  W.  Wiley,  Chemist,  U.  S. 
•tment  of   Agriculture.    Pp.  178.     Report  No.  69.    July,  1901. 

.lOcents.- - 1,000 

)rint,  January,  1902 1,000 

DisxK)sal  on  the  Farm,  and  the  Protection  of  Drinking  Water.  By 
lald  Smith,  M.  D.,  Professor  in  Harvard  University,  Pathologist 
>  Massachusetts  State  Board  of  Health ,  etc.    Pp.  20,  figs.  8.    Farm- 

tulletin  No.  48.     (Reprint.)     August,  1901 10, 000 

)rint,  November,  1901 20, 000 

tion  and  Abandonment  of  Soils.    Testimony  of  Milton  Whitney, 
of  Division  of  Soils,  before  the  Industrial  Commission.    Pp.  48. 

rt  No.  70.    October,  1901.     Pri(  e,  5  cents ^  68, 000 

ing  Farm  Produce.  By  George  Q.  Hill,  formerly  Manager  and 
r  of  the  American  Farmer,  Illinois.     Pp.  28,  figs.  7.    Farmers' 

tin  No.  62.     (Reprint.)     October,  1901 20, 000 

)rint,  March,  1902  _. - 30,000 

of  the  Secretary  of  Agriculture.  1901.    Pp.  113.    November,  1901 . .     4o,  000 
iutual  Relations  Between  Alkali  Soils  ana  Vegetation.    By  Thomas 
3amey,  Assistant  Physiologist,  Division  of  Vegetable  Physiology 
*athoiogy,  and  Frank  K.  Cameron,  Soil  Chemist,  Division  of  Soils. 

S.    ReportNo.  71.     February,  1902.    Price,  5  cents 3,000 

tenth  Annual  Report  of  the  Bureau  of  Animal  Industrv  for  the 
1900.     Pp.  642,  pis.  98,  figs.  238.     Cloth.     March,  1902.    'Price,  85 

30,000 

of  the  Appointment  Clerk.     By  J.  B.  Bennett.    Pp.5.    May,  1902..  500 

rised  edition.  May,  1902 1, 500 

tion  of  Cigar-Leaf  Tobacco  in  Florida.  By  Marcus  L.  Floyd,  of 
)i vision  of  Soils,  in  cooperation  with  the  Division  of  Vegetable 
ology  and  Pathologv.     Pp.  31,  pis.  8,  figs.  6.     Report  No.  62. 

rint.)     May,  1902.     Price,  5  cents 1,000 

3s  of  Oleomargarine,  Oleo  Oil,  and  Filled  Cheese,  1900  and  1901. 
2.     (Senate  Doc.  No.  168,  57th  Cong.,  1st  sess.)     February,  1902..  500 

Rei)ort  of  the  Office  of  Experiment  Stations  for  the  Year  Ended 
30,  1901.     Pp.  489,  pis.  41.     (House  Doc.  No.  334,  57th  Cong.,  1st 

May .  1 902 1 ,  800 

«  of  the  Beet-Sugar  Industry  in  the  United  States  in  1901.  Pp. 
•Is.  17,  figs.  5.     (Senate  Doc.  No.  316,  57th  Cong.,  Ist  sess.)     May, 

- 1,800 

Dk  of  the  U.  S.  Department  of  Agriculture,  1901.  Pp.  H46,  frontis- 
pls.  90.  figs.  52.     Price.  80  cents.     June,  1902 500, 000 

CDNGKF-SSIONAT.. 

Reix)rts  of  the  Department  of  Agriculture  for  the  Fiscal  Year 

1  June  30.  1901.  Pp.  cxv,  344.  Report  of  the  Secretary  of  Agri- 
re.     Departmental  Rei)orts.    January,  1902 3,000 
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Field  Operations  of  the  Division  of  Soils,  1900.  By  Milton  Whitnev, 
Chief.  With  accompanying  pai)era  by  Thomas  H.  Means,  Frank  D. 
Gardner,  Clarence  W.  Dorsey,  Jay  A.  Bansteel,  J.  G^amett  Holmes, 
Fniuk  K.  Cameron,  Lyman  J.  Briggs,  Marcns  L.  Floyd,  WiUiun  G. 
Smith.  Pp.  473,  pis.  51,  figs.  47,  maps  24.  Cloth.  (Second  Beport.) 
Febmary,  1902.    Price,  $1.80 17,000 

Report  npon  the  Forestry  Investigations  of  the  U.  S.  Department  at  Agri- 
culture. 1877-1898.  By  B.  E.  Femow,  formerly  Chief  of  the  U.  S. 
Department  of  Agriculture.  (Prepared  in  accordance  with  a  provisioii 
in  the  act  making  appropriations  for  the  Department  of  Agricnltore  for 
the  fiscal  year  ending  June  30, 1899. )  Pp.  401 .  pis.  82,  figs.  105.  (House 
Ikx'.  No.  181,  55th  Cong.,  3d  sess.)  .  (Reprint.)    February,  1903 500 

Progress  of  the  Beet-Sugar  Industry  in  the  United  States  in  1898.  Pp. 
102.  Part  I,  by  Cliarles  F.  Saylor,  Special  Agent.  Part  II,  by  H.  W. 
Wiley,  Chemist  of  the  U.  S.  DejMuiment  of  Agriculture.  (Reprint.) 
Febmary,  1902 _. 10.000 

DIVISION  OF  ACCJOIIXTS  AND  DISBUBSEMRNTS. 

ReiM>rt  of  tlu^  Cliiof  of  the  Division  of  Accounts  and  Disbursements  for 
UMJl.  By  F.  L.  Evans.  Pj).  iii,  2r>3-269.  (From  Annual  Reports, 
Department  of  Agriculture. )    January,  1902 300 

HrUKAU   OF  ANIMAL  INDUSTRY. 

Amt^rican  Bri^^ls  < )f  F<  )wls.  I.  — The  Plymouth  Rock.  By  T.  F.  McGrew. 
Pp.  32,  pis.  0,  colored;  figs.  10.     Bulletin  No.  29.    July,  1901.    Price  15 

cents '. 10,000 

Reprint,  0(rtol)er,  1901 4,440 

Dairy  Products  at  the  Paris  Exposition  of  1900.  By  Henry  E.  AlvOTd, 
Chief  of  the  Dairy  Division,  Bureau  of  Animal  Industry.  Pp.  ii,  59>- 
G26,  pis.  5.     (Re])riiit  from  Yearbook  of  Department  of  Agrici^ture  for 

1900.)     July,  11M)1 1.000 

Standard  Varieties  of  (liickenfl.  By  George  E.  Howard,  Secretary  of 
National  Poultry  and  Pigeon  AsHociation.  Under  the  HUiMrvision  of 
Dr.  D.  E.  Salmon,  Chief  of  Bureau  of  Animal  Industry.     Pp.  44,  figs.  42. 

Fanners' Bulletin  No.  51.    Revised.     (Reprint.)     July,  1901 10,000 

Reprint,  OctolH.T,  1001  . .. 10,000 

Reprint,  Novenilier,  1901 40.000 

Reprint,  Marcli,  1  JK)2 .    80,000 

Reprint,  May,  1902 .    80,000 

Reprint,  June.  1902.. 20,000 

Ducks  and  Geese:  Standard  Breeds  and  Management.  By  George  E. 
Howard.  Se<*ret4iry  of  National  Poultry  and  Pigeon  Association.    Pp. 

•IH,  figs.  :37.     Farmers-  Bulletin  No.  64. '  (Reprint.)     July,  1901 10,000 

Reprint,  Noveni])er.  1SM)1...       .    4O.O00 

Reprint.  May,  1902.    .    80.000 

IloK  Raising  in  the  South.  By  S.  M.  Tracy,  M.  S..  formerly  Director  of 
tho  Mississippi  Agricultural  Ex]>eriment  Station.     Pp.  40.     Farmers* 

Bulletin  No.  100.     (Reprint. )     Julv,  1JK)1  . .   .    10.000 

Reprint,  Octol)er,  1901.... 85,000 

Reprint,  June,  1902  '  15,000 

Bbwrkleg:  Its  Nature,  C  ■aust\  and  Prevention.  By  Victor  A.  Norgaard, 
Chief  of  Pathological  Division.  Pj).  28,  fig.  1.  Circular  No.  81.  Re- 
vised.    (Reprint.)     August,  1901 . 5.O0O 

Reprint,  June,  1902    .         ....         10,000 

Treatment  for  Roundworms  in  ShfM?p.  (^ats,  and  (battle.  By  D.  E. 
Siilnion.  1).  V.  M.,  Chief  of  Bureau  of  Animal  Industry.  Pp.  8.  Cir- 
cular No.  :{.").     August,  ltM)l 8,000 

Re])rint.  NovenilK-r.  1901..      . 1.000 

Hog  Cholera  and  Swine  Plague.  By  I).  K.  Salmon,  D.  V.  M.,  Chief  of 
the  Bureau  of  Animal  Industry.     Pp.   Hi.     Fanners' Bulletin  No.  24. 

(Reprint.)     August,  1901 lO.OOO 

Reprint,  OctolK^r.  1901    . 30,000 

Reprint.  Detrember,  1901  .-. 10,000 

Reprint,  March,  1902.     30,000 
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Ck>pies. 

he  Dairy  Herd:  It»  Formation  and  Managementr    Bv  Henry  E.  Alvord, 

C.  £.,  Chief  Dairv  Division,  Bnrean  of  Animal  Indnstry.  Reprinted, 
with  revision  by  the  author,  from  the  Yearbook  of  the  U.  S.  Department 
of  Agrictdture  for  1894.  Pp.24.  Farmers' Bulletin  No.  55.  (Reprint.) 
August,  1901 - ---. 10,000 

Reprint,  December,  1901 35,000 

Reprint,  April,  1902 30,000 

aising  Sheep  for  Mutton.  By  Charles  F.  Curtiss,  Director  of  the  Iowa 
Agricultuial  Experiment  Station.    Pp.  48,  figs.  18.    Farmers'  Bulletin 

No.  96.     (Reprint.)    August,  1901 10,000 

Reprint,  December,  1901 40,000 

Reprint,  March.  1902 30,000 

he  Angora  Gk^at.  By  G^rge  Fayette  Thompson ,  Editorial  Clerk ,  Bureau 
of  Animal  Industry.  Pp.  48,  figs.  7.  Farmers'  Bulletin  No.  137.  Sep- 
tember, 1901 10,000 

Reprint,  October,  1901 30,000 

Reprint,  March,  1902 30,000 

merican  Breeds  of  Fowls— H.  The  Wyandotte.  By  T.  F.  McGrew. 
Pp.  30,  pis.  10,  colored;  figs.  3.    Bulletin  No.  31.    October,  1901.    Price, 

15  cents - 10,000 

he  Tuberculin  Test  of  Imported  Cattle.  By  D.  E.  Salmon,  D.  V.  M., 
Chief  of  Bureau  of  Animal  Industry.  Pp.  22.  Bulletin  No.  32.  Octo- 
ber, 1901.    Price,  5  cents 1 20, 000 

irections  for  the  use  of  Blackleg  Vaccine.  By  Victor  A.  Norgaard, 
Chief  of  Pathological  Division.     Pp.   8.     Circular  No.   23.     ^cond 

revision,  October,  1901 10,000 

Reprint,  April,  1902 10,000 

he  Free  Distribution  of  Blackleg  Vaccine.  By  Victor  A.  Norgaard,  V.  S. 
(Copenhagen),  Chief  of  Pathological  Division,  Bureau  of  Animal 
Industry.     Pp.   iii,  35-51.      (Reprint  from  the  Seventeenth  Annual 

Rex)ort  of  the  Bureau  of  Animal  Industry,  1900. )     October,  1901 3, 500 

[eats  and  Meat  Products  at  the  Paris  Exx)osition  of  1900.  By  Henry  E. 
Alvord,  C.  E.,  Chief  of  the  Dairy  Division,  Bureau  of  Animal  Industry, 
in  charge  of  the  United  States  Animal  Industry  Exhibit  at  Paris. 
Pp.  223-234.     (Reprinted  from  the  Seventeenth  Annual  Report  of  the 

Bureau  of  Animal  Industry. )     October,  1901 ._ 1,500 

he  Thirteenth  International  Medical  Congress.  The  Tenth  International 
Congress  of  Hygiene  and  Demography.  By  E.  A.  de  Schweinitz,  Ph.  D. , 
M,  D.,  Chief  of  Biochemic  Division,  Bureau  of  Animal  Industry. 
Pp.  254-261.  (Reprinted  from  the  Seventeenth  Annual  Report  of  Ani- 
mal Industry,  1900.)    October,  1901 300 

he  Bacillus  of  Tuberculosis.  By  E.  A.  de  Schweinitz,  Ph.  D.,  Chief  of 
Biochemic  Division,  Bureau  of  Animal  Industry.  Pp.  iii,  262-280. 
(Reprinted  from  the  Seventeenth  Annual  Report  of  the  Bureau  of  Ani- 
mal Industry,  1900.)     October,  1901 300 

oultry  Raising  on  the  Farm.  By  D.  E.  Salmon,  Chief  of  the  Bureau  of 
Animal  Industry.  Pp.  16,  figs.  31.  Farmers'  Bulletin  No.  141.  Octo- 
ber, 1901 - - 30,000 

Reprint,  December,  1901  . 25,000 

Reprint,  March,  1902 30,000 

Reprint,  May,  1902 30, 000 

Reprint,  June,  1903 .- 30, 000 

Elation  of  Bovine  Tuberculosis  to  the  Public  Health.    By  D.  E.  Salmon, 

D.  V.  M.,  Chief  of  Bureau  of  Animal  Industry.  (Read  as  chairman  of 
the  Committee  on  Animal  Diseases  and  Animal  Food  of  the  American 
Public  Health  Association  at  Buflfalo,  N.  Y.,  Septembt^r  16,  1901.)     Pp. 

36.     Bulletin  No.  33.     November,  1901 .    Price,  5  cents 20, 000 

ireeda  of  Dairy  Cattle.  By  Henry  E.  Alvord,  C.  E. ,  Chief  of  Dairy  Divi- 
sion, Bureau  of  Animal  Industry.  (Reprinted  from  the  Report  of  the 
Bureau  of  Animal  Industry  for  1898. )  Pp.  48,  figs.  21.  Farmers'  Bulle- 
tin No.  106.     (Reprint.)     November,  1901 30,000 

Reprint,  April,  1902 30,000 
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Coides. 

Trichinosis  in  Gtermany.  Part  I.  Gkjneral  Remarks  on  Trichinosifl  in 
Gennany.  By  Ch.  Wardell  Stiles,  Ph.  D.  Part  n.  A  Statistical 
Review  of  Trichinr)sis  in  Gennanv  During  the  Eighteen  Years  1881-I8ft8. 
By  Ch.  Warden  Stiles.  Ph.  D.  Part  III.  European  Cases  of  Trichi- 
nosis of  Alleged  Ain«Tican  Origin.  By  Cli.  Wardell  Stiles,  Ph.  D. 
Part  TV.  Bi})liogiiiphv  of  Trichinosis  in  Germany.  By  Albert  Hassall, 
M.  R.  C.  V.  S.  Pi).  211.  Bulletin  No.  30.  December,  1901.  Price,  15 
cents 1.(100 

Plant  Poisoninj^  of  St(K*k  in  Montana.  By  E.  V.  Wilcox,  Ph.  D.,  Office 
of  Exporiiucnt  Stations.  Pp.  iii.  J>1-121 ,  pis.  1:J,  figs.  2.  (Reprint  from 
tho  Seventeenth  Annual  Re]X)rt  of  the  Bureau  of  Animal  Industry, 
li)()0.)     DeceniU'r,  Ii)01 I.OWJ 

Butter  .Making  on  the  Farm.     By  C.  P.  Goodrich.  Dairy  Instructor,    •. 
Farmers*   Institute    Department.  University    of    Wist^oiisin,    Under 
suiHTvision  of  the  Dairv  Division.  Bureau  of  Animal  Industry.    Pp.  16. 

Fanners'  Bulletin  No.  hr .     ( R(»print. )     December,  1 901 35. 000 

Reprint,  May,  11)02 30.000 

Care  of  Milk  fm  th(>  Farm.  -By  R.  A.  Pearson,  B.  S.,  Assistant  Chief  of 
Dairv  Division,  Bureau  of  Animal  Industrv.     Pp.  40,  figs.  9.  Fanners' 

BulletinNo.  r.:j.     (Reprint.)     December,  1901 :K,000 

Reprint,  May.  1902  30,00ii 

Some  Essentials  in  Beef  PnKluction.  By  Charles  F.  Curtiss.  Director  of 
the  Irjwa  Aj^ricultural  Experiment  Station.  Pp.  24,  figs.  17.  Farmers' 
Bulletin  No.  71.     (Reprint.)     Dei-ember,  1901 _ ;<O,O0(l 

RejHJrt  of  the  C'hief  of  the  Bureau  of  Animal  Industry  for  1JK)1 .  By  D.  E. 
Salmon.  P\).  iii.  15-42.  (From  Annual  Reporte,  Department  or  Agri- 
culture.)    Jaimary,  1JK)2.     ..    .    .._ 1.200 

Fai'ts  Aliout  Milk.  By  R.  A.  Pearstm,  B.  S.,  Assistant  Chief,  Dair\'  Di- 
visicin,  Bureau  of  Animal  Industrv.     Pp.  29.  figs.  8.     Fanners"  Bulletin 

No.  42.     (Reprint.)     Januarv,  r.K)2 :ll).onO 

Reprint.  June,  1902 20.000 

Rabies:  Its  Caust\  Fretiuencv.  and  Treatment.  By  D.  E.  Salmon.  D.  V. 
M. ,  riiief  of  tlu'  Bureau  of  Animal  Industry.  Pp.  21 1-246.  (Reprinteil 
from  Y<'arl)ook  of  Department  of  Agriculture  for  1900.)  Febmary. 
1902 1.000 

Market  Milk:  A  Plan  f(;r  Its  Improvement.  By  R.  A.  Pearson.  M.  S., 
Assistant  Chief  of  Dairy  Division.  Pp.  iii,  158,  193,  pis.  10.  (Re- 
printed frcmi  the  Seventeenth  Annual  Report  of  the  Bureau  of  Animal 
Industry.  1900.)     Febmary,  1902 H.OOO 

Dairy  Products  at  the  Paris  Exposition  of  1900.  By  Henry  E.  Alvord. 
Chief  of  the  Dairv  Division.  Bureau  of  Animal  Industrv.  in  charge  of 
tlie  UnittHl  States  Animal  Industry-  Exhibit  at  Paris.  Pp.  iii,  194-223. 
(Reprinted  from  the  Seventeenth  Annual  Report  of  the  Bureau  of 
Animal  Industry,  1900. )     Febmary,  1902. _ 13.000 

Verniinr)ns  Diseases  of  Cattle.  Sheep,  and  Goats  in  Texas.  By  Cli.  War- 
dell Stiles.  Ph.  D..  Zoologist  of  Bureau  of  Animal  Indnstry.  Pi),  iii, 
;>.")«)  o79.  (Reprint  from  St?v(niteenth  Aimual  Report  of  Bureau  of 
Animal  Indnstry.  1900.)     Febmary.  1902     . 2.000 

Conformation  of  I^ec^f  and  Dairy  Cattle.  By  Andrew  M.  Soule,  Professor 
of  Agriculture,  and  Vice- Director  of  Tennessee  Agricultural  Experi- 
ment Station.     Pp.  41,  figs.  49.     Fanners' Bulletin  No.  143.     February, 

1902  :.    30,000 

Heprint.  May,  1902  ...         30.000 

A]K  »plectiform  Septicjemia  in  ( 'hickens.  Preliminary  Rejwrt  on  a  Highly 
Fatal  Disease  caused  by  a  Nonpyogenic  Streptococcus.  By  Victor  A. 
Norgaard,  V.  S.  (Copenhagen).  Cliief  of  Pathological  Division.  Bureau 
(►f  Animal  Indnstry.  and  .lolin  K.  Mohler.  V.  M.  D.,  Acting  Assistant 
( liii-r  (»r  Pathological  Division  of  Bureau  <if  Animal  Industrv.  Pp.  24. 
pis.  I.     IJulU'tin  No.  :iO.     March.  1902.     Price.  lOcents ! H.^* 

^larkct  Classes  of  Horses.  By  (reorge  M.  Rommel,  B.  S.  A..  Exix^rt  in 
Animal  Ifnsbandrv.  liiircau  (»f  Animal  Industry.  Pp.  JJ2.  pis.  11.  Bul- 
letin Xo.  :;?.     March.  1902.     Price.  1.")  cents       _ lO.oOO 

l)«-srTi])tion  and  Treatment  of  S<-abies  in  Cattle.     By  Richard  W.  Hick- 
man. V.  M.  D..  Chief  of  Misct'llaneous  Division,  Bureau  of  Animal 
Indnstry.     Pp.  2;i.  frontispiece,  tigs.  10.     Bulletin  No.  40.     March.  1902. 
^ri'ie,  5 Cents 1 4,U0O 
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OodIgs 
Emdard  for  Dairy  Prodncts,  1902.    By  Heni^  E.  Alvord,  Chief  of 

Division.    Pp.  3.    Circular  No.  25.    Revised  edition.    March, 

-.       1,000 

Breeds  of  Beef  Cattle,  with  Remarks  on  Pedigrees.  By  GJeorge  M. 

Ay  B.  S.  A.,  Expert  in  Animal  Industry.    P^.  34,  pis.  23.    Bnl- 

L^o.  34.     April,  1902.    Price,  15 cents 9,000 

Bdscellaneons  Papers  on  Animal  Parasites.    Pp.  61 ,  pis.  5,  figs.  38. 

tin  No.  35.    April,  1902.    Price,  10  cents 2,000 

\,  Associations,  and  Educational  Institutions  Connected  with  the 

Interests  of  the  United  States  for  the  Year  1902.    By  Henry  E. 
■d,Chief  of  Dairy  Division.    Pp.8.    Circular  No.  36.    April,  1902.      5,000 
iatalogue  of  Medical  and  Veterinary  Zoologry.    Part  I.     [Authors 
Azevedo.]    By  Ch.  Wardell  Stiles,  Ph.  D.,  and  Albert  Hassall, 

C.  V.  S.    Pp.  46.    Bulletin  No.  39.    May,  1902.    Price,  5  cents  _  .    3, 000 
as  a  Market  for  Pure-bred  Beef  Cattle  from  the  United  States. ' 
.  E.  Salmon,  D.  V.  M.,  Chief  of  Bureau  of  Animal  Industry.    Pp. 

antispiece.    Bulletin  No.  41.    May,  1902.    Price,  10  cents 6, 000 

nary  Report  on  Argentina  as  a  Market  for  Pure-bred  Cattle  from 

nitedStates.    Pp.4.    Circular  No.  37.    May,  1902 3,000 

and  Mohair  Manufactures.    By  George  Fayette  Thompson,  Edi- 

Clerk,  Bureau  of  Animal  Industry.    Pp.  ii,  271-284,  pis.  2,  col- 
fig.  1.     (Reprint  from  Yearbook  of  Department  of  Agriculture 

01.)     May,  1902 100 

berculin  Test  for  Tuberculosis.  By  D.  E.  Salmon,  D.  V.  M.,  Chief 
3  Bureau  of  Animal  Industry.    Pp.  iii,  581-592.     (Reprint  from 

wok  of  Department  of  Agriculture  for  1902. )     May,  1902 1 ,  000 

ncy  Report  on  Surra.  By  D.  E.  Salmon,  D.  V.  M.,  Chief  of  Bu- 
>f  Animal  Industry,  and  CSi.  Wardell  Stiles,  Ph.  D. ,  Pathologist  of 
m  of  Animal  Industry.  With  a  Bibliography  of  Surra  and  allied 
osomatic  EHseases.  By  Albert  Hassall,  M.  R.  C.  V.  S.,  Acting 
Aut  Zoologist  of  Bureau  of  Animal  Industry.    Pp.  152,  pis.  16, 

12.     Bulletin  No.  42.    June,  1902.     Price,  15  cents 2,000 

?icks  (Ixodoidea)  of  the  United  States.  By  D.  E.  Salmon,  D.  V. 
hief  of  Bureau  of  Animal  Industry,  and  Ch.  Wardell  Stiles,  Ph. 
)ologist  of  Bureau  of  Animal  Industry.  Pp.  iii,  380-491,  figs.  95, 
inted  from  the  Seventeenth  Annual  Report  of  the  Bureau  of  Ani- 

adustry  [19001.)     June,  1902 1,000 

g  in  the  South.  By  S.  M.  Tracy,  M.  S.,  formerly  Director  of  the 
isippi  Agricultural  Experiment  Station.     Pp.  48,  figs.  4.    Farmers' 

an  No.  151.    June,  1902 30,000 

in  Cattle.  By  Richard  W.  Hickman,  V.  M.  D.,  Chief  of  Miscel- 
is  Division,  Bureau  of  Animal  Industry.  Pp.  24,  figs.  16.  Farm- 
ulletinNo.  152.     June,  1902 35,000 

DIVISION   OF   BIOLOGICAL  SURVF.Y. 

rds  Affect  the  Orchard.  By  F.  E.  L.  Beal,  B.  S. ,  Assistant,  Biol- 
Biological  Survey.    Pp.  ii,  291-304.      (Reprint  from  Yearbook 

>artment  of  Agriculture  for  1900.)     July,  1901 5.000 

yd  of  Nestling  Birds.     By  Sylvester  D.  Judd,  Ph.  D.,  Assistant, 

zal  Survey.    Pp.  iii,  411-436.     (Reprint  from  Yearbook  of  De- 
tent of  Agriculture  for  1900.)     July,  1901 5,000 

Lmerican  Fauna  No.  20.  Revision  of  the  Skunks  of  the  G^enus 
ha.  By  Arthur  H.  Howell,  Assistant,  Biological  Survey.  Pre- 
under  the  direction  of  Dr.  C.  Hart  Merriam,  Chief  of  Division  of 

3al  Survey.    Pp.  62,  pis.  8,  August.  1901.     Price,  10  cents '  3, 000 

fiumon  Birds  in  Their  Relation  to  Agriculture.     By  F.  E.  L.  Beal, 

Assistant  Ornithologist,  Biological  Survey.     Pp.  40,  figs.  22. 

3rs'  Bulletin  No.  54.     (Reprint. )     August,  1901 10, 000 

rint,  December,  1901 35,000 

rint.  May,  1902 20,000 

f  Game  Laws  for  1901.  By  T.  S.  Palmer  and  H.  W.  Olds,  Assist- 
3iological  Survey.  Prepared  under  the  direction  of  Dr.  C.  Hart 
im.  Chief  of  Biological  Survey.  Pp.  152.  Bulletin  No.  16.  Sep- 
r,  1901.     Price,  10  cents 5,000 

iQB.  1902 22 
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North  American  Fauna  No.  21.  Natural  History  of  the  Queen  Charlotte 
Islands,  British  Columbia,  and  Natural  History  of  the  Cook  Inlet  Region, 
Alaska.  By  Wilfred  H.  Osgood.  Assistant,  Biological  Survey.  Pre- 
pared under  the  direction  of  Dr.  C.  Hart  Merriam,  Chief  of  Division  of 
Biological  Survey.  Pp.  87,  pis.  7,  fig.  1.  September,  1901.  Price,  10 
cents 3,000 

Food  of  the  Bobolink,  Blackbirds,  and  Grackles.  By  F.  E.  L.  Beal,  B.  S., 
Assistant  Biologist.  Prepared  under  the  direction  of  Dr.  C.  Hart  Mer- 
riam.  Chief  of  Biological  Survey.  Pp.  77,  pi.  1,  figs.  6.  Bulletin  No. 
13.     (Reprint.)     October,  1901.     Price,  5  cents 2,000 

The  Relation  of  Sparrows  to  Agriculture.  By  Sylvester  D.  Judd,  Ph.  D., 
Assistant,  Biological  Survey.  Prepared  under  the  direction  of  Dr.  C. 
Hart  Merriam,  Chief  of  Biological  Survey.  Pp.  98,  pis.  4,  figs.  19. 
BuUetinNo.  15.    October,  1901.    Price,  10  cents _ 5.000 

Laws  for  the  Protection  of  Birds  and  Game  in  the  District  of  Columbia. 
By  T.  S.  Palmer,  Assistant  Chief  of  Biological  Survey.  Pp.  8.  Circu- 
lar No.  84.     October,  1901 2.500 

Report  of  the  Acting  Chief  of  the  Biological  Survey  for  1901.  By  T.  S. 
Palmer.  Pp.  iii,  151-162.  (From  Annual  Reports,  Department  of  Agri- 
culture. )    January,  1902 500 

Directions  for  the  Destruction  of  Prairie  Dogs.  By  C.  Hart  Merriam, 
Chief,  Biological  Survey.  Pp.  2.  Circular  No.  32.  Revised  edition. 
February,  1902. 2.000 

Legislation  for  the  Protection  of  Birds.  By  T.  S.  Palmer,  Assistant  Chief, 
Biological  Survey.  Pp.143.  Bulletin  No.  12.  Revised  edition.  March, 
1902.     Price,  10  cents    1.500 

Directory  of  State  Officials  and  Organizations  Concerned  with  the  Protec- 
tion of  Birds  and  Game,  1902.  By  T.  S.  Palmer,  Assistant  Chief,  Bio- 
logical Survey.     Pp.  10.     Circular  No.  35.    April,  1902 1,000 

Importation  of  Reptiles  into  Hawaii.     P.  1.     Circular  36.     May,  1902 600 

Protection  and  Importation  of  Birds  under  act  of  Congress  approved  May 
25,  1900.     Pp.  6.     Circular  No.  29.     (Reprint. )     June,  190 } 500 

Regulations  for  the  Importation  of  Eggs  of  Game  Birds  for  Propagation. 
Pp.  2.     Circular  No.  37.     Jime,  1902 , 1,000 

Two  Vanishing  Game  Birds:  The  Woodcock  and  the  Wood  Duck.  By 
A.  K.  Fisher,  Ornithologist,  Biological  Survey.  Pp.  iv,  447-458,  pis.  2, 
figs.  3.  (Reprinted  from  Yearbook  of  Department  of  Agriculture  for 
1901.)     June,  1902 8,000 

BUREAU    OF   CHEMISTRY. 

Exhibit  of  the  Bureau  of  C'liemistry  at  the  Pan-American  Exposition, 
Buffalo.  N .  Y. ,  1 90 1 .  Prepared  under  the  direction  of  Harvey  W .  Wiley, 
Chief  of  Bureau,  bv  E.  E.  Ewell,  W.  D.  Bigelow,  and  Logan  Waller 
Page.     Pp.  29,  pis.  4.     Bulletin  No.  03.     August,  1901.     Price,  5  cents.     3,500 

The  Selection  of  Materials  for  Macadam  Roads.  By  Logan  Waller  Page, 
Expert  in  Charge  of  Road  Material  Laboratory,  Division  of  Chemistry. 
Pp.  iii.  349-3.J6.  (Reprinted  from  the  Yearbook  of  the  U.  S.  Depart- 
ment of  Agriculture  for  1900. )     August,  1901 3,000 

The  Use  and  Abuse  of  Food  Preservatives.  By  W.  D.  Bigelow,  Assist- 
ant in  Charge  of  Food  Investigations,  Division  of  Chemistry.  Pp.  ii, 
55 1-568.  (Reprint  from  Yearbook  of  Department  of  Agriculture  for 
1900.)     August,  1901 3,000 

Sorghum  Sirup  Manufacture.     Bv  A.  A.  Denton,  Medicine  Lodge,  Kans. 

Pp.  40,  figs.  20.     Farmers'  Bulletin  No.  135.     September,  1901 10,000 

Reprint.  October.  1901 30.000 

Reprint,  May.  1902 30,000 

Composition  of  Maize  (Indian  Com),  Including  the  Grain,  Meal,  StaJks, 
Pith,  Fodder,  and  Cobs.  Compiled  chiefly  from  the  Records  of  the 
Division  of  Chemistrv.  by  H.  W.  Wiley,  Chemist  of  the  Department  of 
Agriculture.  Pp.31.  *  BuUetinNo.  50.  (Reprint.)  October.  1901.  Price, 
5cents   ...      .     ..    ...    1,000 

Official  Metliod  for  Analysis  of  Tanning  Materials.  By  H.  W.  Wiley,  Chief 
of  Bureau  and  Secrettiry  A.  O.  A.  C.  Pp.  2.  Circular  No.  8,  Bureau  of 
Chemistry.    November,  1901 l,*^ 
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Copies- 

ar  Beet:  Cnltnre,  Seed  Development,  Manufactnre,  and  Statistics. 
W.  Wiley ,  Chief  of  the  Bureau  of  Chemistry,  and  formerly  Direc- 

the  Dex)artment  Sugar  Beet  Elxperiment  Station  in  Nebraska. 
i,  figs.  24.    Farmers'  Bulletin  No.  52.    Second  revised  edition. 

nber,  1901 .._.     20,000 

>ld  Tests  for  the  Detection  of  Oleomargarine  and  Renovated 
r.     By  G.  E.  Patrick,  Assistant  in  the  Division  of  Chemistry. 

.     Farmers*  Bulletin  No.  131.     (Reprint.)    November,  1901 25,000 

•rint,  May,  1902 20,000 

i  of  Analysis  Adopted  by  the  Association  of  Official  Agricultural 
ists,  November  11, 12,and  14,  1898.  Edited  by  Harvey  W.  Wiley, 
»ry.    Pp.86.    Bulletin  No.  46.    Revised.    December,  1901.    Price, 

s 500 

nuf acture  of  Starch  from  Potatoes  and  Cassava.  By  Harvey  W. 
',  Chief  of  the  Division  of  Chemistry.    Pp.  48,  pis.  8,  figs.  17. 

tin  No.  58.     (Reprint.)     December,  1901.    Price.  10  cents.. 1,000 

iuence  of  Environment  upon  the  Comi)08ition  of  the  Sugar  Beet, 
arvey  W.  Wiley,  Chief  of  Bureau,  in  Collaboration  with  the 
her  Bureau  and  the  Agricultural  Exi)eriment  Stations  of  Indiana, 
Kentucky,  Michigan,  New  York,  Cornell  University,  North  Caro- 
Jtah,  and  Wisconsin.    Pp.  32,  charts  3.    Bulletin  No.  64.    Decem- 

901.    Price,  5  cents 3,200 

3f  the  Chemist  for  1901.     By  H.W.Wiley.    Pp.ii,95-lll.     (From 

al  Reports,  Department  of  Agriculture. )     January,  1902 500 

for  Cooperating  in  the  Study  of  Available  i-*lant  Food.  By  C.  C. 
3,  In  Charge  of  Soil  Analysis  Laboratory.     Pp.  8,  figs.  3.     Circular 

.     February,  1902 1,500 

ides  and  Fungicides:  Chemical  Composition  and  Effecti>eness  of 
in  Preparations.  By  J.  K.  Haywood.  In  Charge  of  Insecticide  and 
ultural  Water  Laboratory,  Bureau  of  Chemistry.  Prepared  under 
rection  of  H.  W.  Wiley,  Chief  Chemist,  cooperating  with  the  Divi- 
)f  Entomology.    Pp.  i6.     Farmers*  Bulletin  No.  146.     February, 

20  000 

)rint,  June.  1902 ". .!..."...".."...!..     30^000 

8  for  the  Analysis  of  Insecticides  and  Fungicides.  By  J.  K.  Hay- 
.  In  Charge  of  Insecticide  and  Agricultural  Water  Laboratory. 

Circular  No.  10.     March,  1902 1,500 

ind  Food  Adulterants.  Preserved  Meats.  Investigations  Made 
•  the  Direction  of  H.  W.  Wiley,  Chief  of  the  Bureau  of  Chemistry. 
'.  D.  Bigelow,  with  the  Collaboration  of  Edward  Mackay  Chace, 

Munson,  L.  M.  Tolman,  and  others.     Pp.  ix.  1375-1517,  figs.  3. 

bin  No.  13.     Part  10.     April,  1902.     Price,  10  cents 1,000 

d  Reforms  in  Fertilizer  Inspection  Laws.    By  H.  W.  WOey,  Chief 
reau.    Pp.4.    Circular  No.  3.    Second  revised  edition.    April.  1902.       1,000 
d  Methods  adopted  at  the  Eighteenth  Annual  Convention  of  the 
iation  of  Official  Agricultural  Chemists.     By  William  H.  Krug, 
ee  on  Foods  and  Feeding  Stuffs  for  1901.     Pp.  3.     Circular  No.  7. 

,  1902 1,000 

)nal  Methods  for  the  Analysis  of  Foods  Adopted  by  the  Assocla- 
f  Official  Agricultural  Chemists.  November  14-16,  1901.  Edited 
.  W.  Wiley,  Secretary,  with  Collaboration  of  W.  D.  Bigelow, 
ee  on  Food  Adulteration.     Pp.  169.     Bulletin  No.  65.     May,  1902. 

.  10  cents - 1, 000 

je  of  Environment  on  the  Chemical  Composition  of  Plants.     By 
:.  W.  Wiley.  Chief  of  the  Bureau  of  Chemistry.     Pp.  ii,  299-318, 
(Reprint  from  the  Yearb(X)k  of  Department  of  Agriculture  for 
May.  1902 1,000 

1  Exercises  in  Honor  of  the  Late  John  A.  Myers.  Pp.  iii.  65-74, 
apiece.  (Reprinted  from  Bulletin  No.  67,  Bureau  of  Chemistry, 
Department  of  Agriculture. )     June,  1 902 500 
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ncipal  Household  Insects  of  the  United  States.  By  L.  O.  Howard 
.  L.  Marlatt.  With  a  chapter  on  Insects  Affecting  Dry  Vegetable 
.  By  F.  H.  Chittenden.  Pp.  131,  figs.  OL  BuUetm  No.  4,  new 
.     (Reprint.)     July,1901.    Price,  10  cents 1,000 
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Notes  on  the  Mostiiiitoes  of  the  United  States:  Giving  Some  A<rcotmt  of 
their  Stmcture  and  Biology,  with  Bemarks  on  Reine<lies.  By  L.  0. 
Howard,  Ph.  D.,  Entomologist.  Pp.  70,  figs.  22.  Bulletin  No.  So. 
new  series.     (Reprint.)    July,  1901.     Price,  5  cents 1.000 

Smyrna  Fig  Culture  in  the  United  States.  By  L.  O.  Howard,  Ph.  D.. 
Entomologist.  Pp.  iii,  79-106,  pis.  8,  figs.  7.  (Reprint  from  Yearb<;uk 
of  Department  of  Agriculture  for  1900.y    July,  1901 1 .000 

The  Scale  Insect  and  Mite  Enemies  of  Citrus  Trees.  By  C.  L.  Marlatt, 
First  Assistant,  Division  of  Entomology.  Pp.  iii,  247-290,  pis.  6,  figs. 
25.  (Reprint  from  Yearbook  of  Department  of  Agriculture  for  1900.) 
July,  1901 1.000 

Bee-Keeping.    By  Frank  Benton,  M.  S.,  Assistant  Ehitomologist.    Pp.  32, 

figs.  19.     Farmers'  Bulletin  No.  59.     (Reprint.)    July,  1901 10,000 

Reprint,  November,  1901 40.000 

Reprint,  June,  1902 30,000 

The  Life  History  of  Two  Species  of  Plant  Lice  Inhabiting  both  the  Witch 
Hazel  and  Birch.  By  Theo.  Pergande.  Assistant  Entomologist.  Pp.  44. 
figs.  23.     Bulletin  No.  9,  technical  series.    August,  1901.     Price,  5  cents.     2,000 

The  Principal  Insect  Enemies  of  the  Grape.  By  C.  L.  Marlatt,  M.  S. 
(Reprinted  from  original  plates  from  the  Yearbook  of  the  U.  S.  Depart- 
ment of  Agriculture  for  1896.)     P}).  23,  figs.  12.    Farmers'  Bulletin  No. 

70.     (Reprint.)     August,  1901 10,000 

Reprint,  January,  1902 20, 000 

The  Principal  Insect  Enemies  of  Growing  Wheat.  By  C.  L.  Marlatt. 
First  Assistant  Entomologist.     Pp.  40,  figs.  25.     Farmers'  Bulletin  No. 

132.     (Reprint.)     August,  1901_ 10,000 

Reprint,  October,  1901 40,m 

Reprint,  June,  1902 :^,000 

Tlie  Fall  Army  Worm  and  Variegated  Cutworm.  Prepared  under  the 
direction  of  the  Entomologist  by  F.  H.  Chittenden,  Assistant  Entomol- 
ogist. Pp.  64,  figs.  11.  Bulletin  No.  29,  new  series.  September.  1901. 
Price,  5  cents 4,000 

True  Clothes  Moths.  {Tinea  peUioneUa  et  al.)  Pp.  8,  figs.  3.  Circular 
No.  36,  second  series.     (Reprint. )     September,  1901 5, 000 

Some  Insects  Injurious  to  the  Violet,  Rose,  and  other  Ornamental  Plants. 
A  Collection  of  Articles  Dealing  with  Insects  of  this  Class.  Prepared 
under  the  direction  of  the  Entomologist  by  F.  H.  Chittenden,  Assistant 
Entomologist.  Pp.  114,  pis.  4,  figs.  29.  Bulletin  No.  27,  new  series. 
Revised  edition.     October,  1901.    Price  10  cents 1,000 

Insect  Enemies  of  the  Spruce  in  the  Northeast.  A  Popular  Account  of 
Results  of  Special  Investigations,  with  Recommendations  for  Prevent- 
ing Losses.  Prepared  under  the  direction  of  the  Entomologist  by  A.  D. 
Hopkins,  Ph.  D.,  Vice- Director  and  Entomologist  of  the  West  Virginia 
Agricultural  Experiment  Station.  Pp.  80,  pis.  16,  figs.  2.  Bulletin  No. 
28,  new  series.     October.  1901.     Price,  10  cents 4,000 

Some  Miscellaneous  Results  of  the  Work  of  the  Division  of  Entomolgy. 
V.  Prepared  under  the  direction  of  L.  O.  Howard,  Entomologist.  ^. 
98,  pis.  2,  figs.  29.  Bulletin  No,  30,  new  series.  October,  1901.  Price  5 
cents - 4,000 

Some  Insects  Injurious  to  Stored  Grain.  By  F.  H.  Chittenden,  Asdstant 
Entomologist.     Pp.  24,  figs.  18.    Farmers'  Bulletin  No.  45.    Revised 

edition,     (Reprint.)     October,  1901 15,000 

Reprint,  Deceml)er,  1901 25,000 

Insects  Affecting  the  Cott(m  Plant.  By  L.  O.  Howard,  Ph.  D.,  Entomol- 
(^gist.  (Reprinted,  with  revision  by  the  author,  from  Bulletin  3iJ,  Office 
of  Experiment  Stations.)     Pp.  32,  figs.  18,  Farmers'  Bulletin  No.  47. 

(Reprint.)     Octol)er,  1901 15.000 

Reprint,  Decem])er,  1901 15,000 

The  Principal  Insects  Affecting  the  To})acco  Plant.  By  L.  O.  Howard, 
Entomologist.  (Reprinted,  with  slight  revision  by  the  author,  from 
the  Yearbook  of  the  D(*partment  of  Agriculture  for  1898.)  Pp.  32,  figs. 
25.     Farmers' Bulletin  No.  120.     (Reprint.)  .  November,  1901 30,000 

Three  Insect  Enemies  of  Shade  Trees.  By  L.  O.  Howard,  Entomologist. 
(Reprinted,  with  some  annotations  by  the  author,  from  the  Yearbook 
of  the  Department  of  Agriculture  for  1895.)  Pp.  30,  figs.  11.  Farm- 
ers'Bpiletin  No.  99.     (Reprint.)     December,  1901 25,000 
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Copies. 
int  Insecticides:  Directions  for  Their  Preparation  and  Use.    By 

Marlatt,  M.  S.,  First  Assistant  Entomologist.     (A  Revision  of 
ers'  Bulletin  No.  19.)    Pp.  42,  figs.  6.    Farmers'  Bulletin  No.  127. 

nber,  1901 , 40,000 

)rint,  Mav,  1902 20,000 

lings  of  the  Thirteenth  Annual  Meeting  of  the  Association  of  Eco- 
I  ^tomologists.  Pp.  103,  pis.  2,  figs.  4.  Bulletin  No.  81,  new 
.    January,  1902.    Price lOcents 3,000 

for  the  Curculio  on  an  Extensive  Scale  in  G^eorgia,  with  a  list  of 
*jv«ts  caught.    By  W.  M.  Scott  and  W.  F.  Fiie,  Atlanta,  Qa.    Pp.    , 
pis.  2.     (Reprinted  from  Bulletin  No.  31,  Division  of  Ento- 
,  new  series,  Proceedings  of  the  Thirteenth  Annual  Meeting  of 

«jociation  of  Economic  Entomologists. )    January,  1902 200 

of  the  Entomologist  for  1901.    By  L.  O.  Howard.    Pp.  ii,  141-150. 

n  Annual  Reports,  Department  of  Agriculture.)    January,  1902..         500 

ich  Twig-Borer:  An  Important  Enemy  of  Stone  Fruits.    By  C.  L. 

itt,  M.  S. ,  First  Assistant  Entomologist.    Pp.  16,  figs.  5.    Farmers' 

tin  No.  80.     (Reprint.)     January,  1902 15,000 

zican  Cotton-BoU  Weevil.    By  Frederick  W.  MaUey,  M.  Sc.,  Pro- 

*  of  Entomology,  Agricultural  and  Mechanical  College,  College  Sta- 
Texas.    Pp.  30,  figs.  3.    Farmers'  Bulletin  No.  130.     (Reprint.) 

'1902 20,000 

Iphid  as  an  Insecticide.    By  W.  E.  Hinds,  Temjwrary  Assist- 
f  buo  Division  of  Entomology.    Pp.  28.    Farmers'  Bulletin  No.  146. 

%1902 : 30,000 

«*nt,  June,  1902 20,000 

riodical  Cicada  in  1902.  By  W.  D.  Hunter,  Investigator,  Division 
tomology.    Pp.  4,  figs.  2.    Circular  No.  44,  second  series.    March, 

, 3,500 

Enemies  of  the  Pine  in  the  Black  Hills  Forest  Reserve.  An 
int  of  Results  of  Special  Investigations,  with  Recommendations  for 
ig  Losses.  Prepared  under  the  direction  of  the  Entomolomst. 
.  xj.  Hopkins,  Ph.  D. ,  Vice-Director  and  Entomologist  of  the  West 
nia  Agricultural  Elxperiment  Station.    Pp.  24.  pis.  7,  figs.  5.    Bui- 

No.  32,  new  series.    April,  1902.     Price  lOcents 3,000 

Worms.    By  D.  W.  Coquillett,  Assistant,  Division  of  Entomology. 

.    Circular  No.  9,  second  series.     (Reprint. )    May,  1902 2, 500 

Control  the  San  Jose  Scale.    By  C.  L.  Marlatt,  First  Assistant 
nologist.    Pp.  6.    (IJircular  No.  42,  second  series  revised.    May, 

-. 5,000 

Nomenclature  for  the  Broods  of  the  Periodical  Cicada.  By  C.  L. 
itt.  First  Assistant  Entomologist.    Pp.  8.    Circular  No.  45,  sec- 

eries.    May,  1902 _ 2,500 

as  Carriers  and  Spreaders  of  Disease.  By  L.  O.  Howard,  Ph.  D., 
nologist.    Pp.  ii,  177-192,  figs.  16.     (Reprint  from  Yearbook  of 

rtment  of  Agriculture  for  1901.)     May,  1902 700 

.  Status  of  the  Mexican  Cotton-BoU  Weevil  in  the  United  States. 
•".  D.  Hunter,  Special  Agent,  Division  of  Entomology.  Pp.  ii,  369- 
ig.  1.     (Reprint  from  Yearbook  of  Department  of  Agriculture  for 

.    May,  1902 _ 700 

nental  Work  with  Fungous  Diseases  of  Grasshoppers.  By  L.  O. 
ird.  Ph.  D.,  Entomologist.  Pp.  iii,  iv,  459-470.  figs.  3.  (Reprint 
Yearbook  of  Department  of  Agriculture  for  1901. )    May,  1902.  _ .  700 

isects  Injurious  to  Vegetable  Crops.    A  series  of  Articles  Dealing 
Insects  of  this  Class.     Prepared  under  the  direction  of  the  Ehito- 
rt,  by  F.  H.  Chittenden,  Assistant  Entomologist.    Pp.  117,  figs. 
udUetin  No.  33,  new  series,  Division  of  Entomology.    June,  1902. 

lOcents - 2,500 

al  Insects  Liable  to  be  Distributed  on  Nursery  Stock.    Prepared 

*  the  direction  of  the  Entomologist.  By  Nathan  Banks,  Assistant 
nologist.    Pp.  46,  figs.  43.    Bulletin  No.  34,  new  series.    June, 

Price  5  cents 3,500 

vanic  Gas  Against  Household  Insects.    By  L.  O.  Howard,  Ehito- 
3t.    Pp.  4.    Circular  No.  46,  second  series.    June,  1902 3, 000 

*  jug  ( Cimex  lectnlarius  Linn. ) .  By  C.  L.  Marlatt,  First  Assistant 
nologist.  Pp.  8,  figs.  3.  Circular  No.  47,  second  series.  June, 
3,000 
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The  Silver  Fish  (Lepisma  saceharina  Linn.).  By  C.  L.  Marlatt,  First 
Assistant  Entomologist.  Pp.  4,  figs.  2.  Circular  No.  49,  second  series. 
June,  1902..   vm 

(xeneral  Index  to  the  Seven  Volumes  of  Insect  Life.  1888-1895.  Pp.  145. 
(Reprint.)     June,  1902.     Price  5  cents 500 

Orchard  Enemies  in  the  Pacific  Northwest.  By  C.  V.  Piper,  State  Agri- 
cultural College ,  Pullman ,  Wash.  Pp.  39,  fig.  1 .  Farmers'  Bulletin  No. 
158.     June,  1902 30,000 

How  Insects  Affect  Health  in  Rural  Districts.  By  L.  O.  Howard,  Ento- 
mologist.    Pp.  20,  figs.  16.    Farmers' Bulletin  No.  155.     June,  1902....    30,000 

OFFICE  OF  EXPERIMENT  STATIONS. 

Experiment  Station  Record.  (A  condensed  record  of  the  contents  of  the 
bulletins  and  reports  issued  by  the  Agricultural  Experiment  Stations  of 
the  United  States,  and  also  a  brief  review  of  agricultural  science  of  the 
world.)     Price,  10  cents  each. 

Vol.  XII.  No.  11.     Pp.  \ii,  1001-1100.     July,  1901 5,000 

Vol.  XIII,  No.  1.     Pp.  vii,l-lOO.     August. 1901 5,000 

Vol.  XIII,  No.  2.     Px).  ix,  101-200.     August,  1901.... 5,000 

Vol.  XII,  No.  1.     Pp.  vi,  1-100.     Septeml)er.  1901.     (Reprint)  500 

Vol.  Xn,  No.  12.     Pp.  xvi,  1101-1189.     October,1901 5,000 

Vol.  XIII,  No.:}.     Pp.  ix,  201-800,  figs.  2.     December,  1901 5,000 

Vol.  XIII,  No.  4.     Pp.  Aii,  301-400.    Januar>%  1902 5,000 

Vol.  XIII,  No.  5.     Pi>.  viii,  401-500.     February,  1902 5,000 

Vol.  XIII,  No.  6.     Pp.  viii,  501-604.     February,  1902 5,000 

Vol.  XIII,  No.  7.     Pp.  xi,  605-704.     April,  1902 5.000 

Vol.  XIII,  No.  8.     Pp.  ix,  705-806.     April,  1902 _ 5,000 

The  Effect  of  Severe  and  Prolonged  Muscular  Work  on  Food  Consump- 
tion, Digestion,  and  Metabolism,  by  W.  O.  Atwater,  Ph.  D.,  and  H.  C. 
Sherman,  Ph.  D.,  and  the  Mechanical  Work  and  Efficiency  of  Bicyclers, 
by  R.  C.  Cai-penter,  M.  S.    Pp.  67,  figs.  3.     Bulletin  No.  98.     July,  1901. 

Price,  5  cents 3, 000 

Proceedings  of  the  Fourteenth  Annual  Convention  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations,  held  at 
New  Haven  and  Middletown,  Conn.,  November  13-15, 1900.  Edited  by 
A.  C.  True  and  W.  H.  Beal,  for  the  Office  of  Experiment  Stations,  and 
H.  H.  Goodell.  for  the  Executive  Committee  of  the  Association.    Pp. 

192.     Bulletin  No.  99.     July,  1901.     Price,  15  cents 1,000 

Reprint,  October.  1901 500 

The  Value  of  Potatoes  as  Food.  By  C.  F.  Langworthy,  Ph.  D.,  Office  of 
Experiment  Stations.      Pp.  iii,  837-348.     (Reprint  from  Yearbook  of 

Department  of  Agriculture  for  1900. )     July,  1901 8.000 

Practical  Irrigation.  By  C.  T.  Johnston,  C.  E.,  and  J.  D.  Stannard, 
Assistants  in  Irrigation  Investigations,  Office  of  Experiment  Stations. 
Pf).  ii,  491-512,  figs.  9.      (Reprint  from  Yearbook  of  Department  of 

Agriculture  for  1900.)     July,  1901.... 3,000 

Sheep  Feeding.  By  John  A.  Craig,  Professor  of  Animal  Husbandry  in 
the  University  of  Wisconsin.  (Under  the  supervision  of  the  Office  of 
Experiment  Stations. )     Pp.24.     Farmers' Bulletin  No.  49.     (Reprint.) 

July,  1901 10,000 

Reprint,  Octo))er,  1901 40,000 

Reprint,  May,  1902 30,000 

Reprint,  June,  1902.. 20,000 

Experiment  Stuti(jn  Work — XI.  Prepared  in  the  Office  of  Experiment 
Stations.     A.  C.  True,  Director.     Pp.  32,  figs.  6.     Farmers' Bulletin  No. 

103.     (Reprint.)     July,  1901 _ 10,000 

Reprint,  October,  1901.. 30,000 

Exi)enineiit  Station  Work — XIII.  Prepared  in  the  Office  of  Experiment 
Stations.     A.  C.  Tnie,  Director.     Pp.  32,  figs.  3.     Farmers' Bnlletin No. 

107.     (Reprint.)     July,  1901 10,000 

Reprint,  November,  1901 35.000 

Rise  and  Future  of  Irrigation  in  the  United  States.     By  Elwood  Mead, 
Expert  in  Charge*  of  Irrigation  Investigations,  Office  of  Experiment 
:5tations.     Pp.  iii.  591-012,  pis.  5.     (Reprinted  from  the  Yearbook  of  the 
T  S.  D»^'»i>^^"'"nt  t^f  A  t'-^r.nltn«o  fr^r  1.900. )     August,  1901 '^ 
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Copies, 
leprinted  from  Bulletin  No.  99.    Proceedings  of  the  Fourteenth  Annual 
Convention  of  the  Association  of  American  Agricultural  Colleges  and 
Eimeriment  Stations: 

What  is  of  Most  Worth  in  Modem  Education?  By  J .  E .  Stubbs ,  M .  A. , 
D.  D.,  President  of  the  School  of  Agriculture  of  the  Nevada  State 
University  and  Director  of  the  Nevada  Experiment  Stations.  Pp. 
32-40.     August,  1901 100 

American  Agricultural  Experiment  Stations.  By  W.H.Jordan,  D. 
Sc. ,  Director  of  the  New  York  Agricultural  Experiment  Station, 
Geneva.     Pp.  42-51.    August,  1901 200 

The  Connecticut  Experiment  Station.  By  W.  O.  Atwater,  Ph.  D., 
Professor  of  Chemistry,  Wesley  an  University,  and  Director  of  the 
Storrs  Agricultural  Experiment  Station.    Pp.  51-54.    August,  1901.  100 

The  Legislative  Career  of  Justin  S.  Morrill.  By  G.  W.  Atherton, 
LL.  D.,  President  of  Pennsylvania  College.  Pp.  60-72.  August, 
1901 - 200 

Gteneral  Drift  of  Education  at  the  Land-Grant  Colleges.  By  J.  K. 
Patterson,  Ph.  D.,  President  of  the  Agricultural  and  Mechanical 
College  of  Kentucky.    74-101.    August,  1901 100 

Methods  of  Experimenting  with  Cigar- Wrapper  Leaf.  By  E.  H. 
Jenkins,  Ph.  D.,  Director  of  the  Connecticut  Agricultural  Experi- 
ment Station,  New  Haven.    Pp.  102-105.    August,  1901 100 

Burley  Tobacco:  Its  Growing  and  Curing.  By  M.  A.  Scovell,  M.  S., 
Director  of  the  Kentucky  Agriculture  Exx)eriment  Station.  Pp. 
lOe-108.     August,  1901 100 

Available  Energy  of  Food  and  Body  Material.  By  W.  O.  Atwater, 
Ph.  D. ,  Professor  of  Chemistry  ,Wesleyan  University,  and  Director  of 
the  Storrs  Agricultural  Experiment  Station.  Pp.  112-116.  August, 
1901 100 

Cooperative  Field  Exx)eriments.  By  E.  B.  Voorhees,  D.  Sc. ,  Director 
of  the  New  Jersey  Agricultural  Experiment  Station  and  Professor 
of  Agriculture,  Rutgers  College.     Pp.  116-120.    August,  1901 100 

Cooperative  Dairy-Herd  Tests.  By  C.  S.  Phelps,  B.  S. ,  Professor  of 
Agriculture,  Connecticut  Agricultural  College,  and  Vice-Director 
and  Agriculturist  of  the  Storrs  Agricultural  Experiment  Station. 
Pp.  120-122.     August,  1901 100 

Our  New  Agricultural  Industry.  By  I.  P.  Roberts.  M.  Agr.,  Di- 
rector of  the  College  of  Agriculture  and  of  the  Agricultural  Ex- 
periment Station,  Cornell  University.    Pp.  124-126.    August,  1901 . .  100 

Plant  Physiologj'  in  Relation  to  Horticulture  and  Agriculture.  By 
A.  F.Woods,  Chief  Division  of  Vegetable  Physiology  and  Pathology, 
U.  S.  Department  of  Agriculture.     Pp.  127-131.    August,  1901 100 

Laboratory  Work  in  Horticulture.  By  E.  S.  Goflf,  Professor  of  Hor- 
ticulture and  Economic  Entomology,  University  of  Wisconsin,  and 
Horticulturist  of  the  Wisconsin  Experiment  Station.  Pp.  132-134. 
August,  1901 100 

The  Educational  Status  of  Horticulture.  By  F.  W.  Card,  M.  S. ,  Pro- 
fessor of  Horticulture,  Rhode  Island  College  of  Agriculture  and  Me- 
chanic Arts,  and  Horticulturist  of  the  Rhode  Island  Experiment 
Station.     Pp.  134-137.    August,  1901 100 

University  Extension  in  Agriculture  at  Cornell  University.  By  John 
Craig,  B.  S.,  M.  S.,  in  Charge  of  University  Extension  Teaching  in 
Agriculture  and  Horticulture,  Cornell  University.  Pp.  137-138. 
August,  1901 - 100 

The  Function  of  the  Station  Botanist.  By  G.  E.  Stone,  Ph.  D.,  Pro- 
fessor of  Botany,  Massachusetts  Agricultural  College,  and  Botanist 
and  Mycologist  of  the  Massacthusetts  Experiment  Station.  Pp.  138- 
140.     August,1901 100 

Progress  of  Variety  Testing  in  Experiment  Station  Work.  By  F.  W. 
Rane.  B.  Agr. ,  M.  S. ,  Professor  of  Horticulture  and  Forestry,  New 
Hampshire  College  of  Agriculture  and  Mechanic  Arts,  and  Horti- 
culturist of  the  New  Hampshire  Experiment  Station.  Pp.  141-143. 
August,  1901 100 
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Reprinted  from  Bulletin  No.  99 — Continned. 

What  Our  Exi>eriment  Stations  Have  Done  in  Originating  Varieties 
of  Plants  by  Crossing,  Selecting,  etc.  Abstract  oy  B.  D.  Halsted, 
D.  Sc.,  Botanist  and  Horticulturist,  New  Jersey  Agricultural  Col- 
lege Exx)eriinent  Station,  and  Professor  of  Botany  and  Horticulture, 
Rutgers  College.     Pp.  143-144.     August,  1901 100 

Seed  and  Plant  Introduction.  By  J.  G.  Smith,  in  Charge  of  Section 
of  Seed  and  Plant  Introduction,  U.  S.  Department  of  Agrriculture. 
Pp.  145-148.     August,  1901 100 

Grass  and  Forage-Plant  Investigations  in  the  United  States  Depart- 
ment of  Agriculture  and  the  State  Experiment  Stations.  By  T.  A. 
Williams,  Assistant  Chief.  Division  of  Agrostologfy,  U.  S.  Depart- 
ment of  Agriculture.     Pp.  148-152.    August,  1901 100 

A  Vegetation  House  Arranged  for  Pot  Exx)eriments,  and  Observations 
on  the  Banding  of  Trees  to  Prevent  Injury  by  the  Fall  Cankerworm. 
By  W.  E.  Britton,  B.  S.,  Horticulturist  of  the  Connecticut  Agricul- 
tural Exi)eriment  Station,  New  Haven.  Pp.  152-153  and  160-161. 
August,  1901 100 

Entomology  in  the  Southern  States.  By  H.  Garman,  Entomologist 
and  Botanist  of  the  Kentucky  Agricultural  Experiment  Station. 
Pp.  153-160.     August,  1901 _ 100 

Suggestions  Toward  Greater  Uniformity  in  Nursery  Inspection  Laws 
and  Rulings.  By  E.  P.  Felt,  D.  Sc. ,  New  York  State  Entomologist. 
Pp.  161-163.     August,  1901.... 100 

Experiences  in  Nursery  and  Orchard  Inspection.  By  W.  G.  Johnson, 
M.  A.,  Professor  of  Entomology,  Maryland  Agricultural  College, 
and  Entomologist  of  the  Maryland  Agricultural  Exx>eriment  Sta- 
tion.    Pp.  163-165.     August,  1901 100 

Nursery  Inspection,  and  Notes  on  Crude  Petroleum  and  Its  Effects 
Upon  Plants  and  Insects.  By  J.  B.  Smith,  D.  Sc.,  Professor  of 
Entomologj',  Rutgers  College,  and  Entomologist  of  the  New  Jersey 
Agricultural  College  Experiment  Station.  Pp.  165-166  and  176. 
August,  1901 100 

Recent  Results  with  Hydrocyanic- Acid  Gas  for  the  Destruction  of 
Insects  in  Large  Buildings.  By  W.  G.  Johnson,  M.  A.,  Professor 
of  Entomology,  Maryland  Agricultural  College,  and  Entomologist 
of  the  Maryland  Agricultural  Exx)eriment  Station.  Pp.  166-170. 
August, 1901 100 

The  Danger  to  American  Horticulture  from  the  Introduction  of  Inju- 
rious S(!alo  Insects.    By  G.  B.  King.    Pp.  171-172.    AncTist,  1901 .        100 

Nursery  Insixjction  and  Orchard  Insecticide  Work  in  Imnois.  By 
S.  A.  Forbes.  Ph.  D.,  Professor  of  Zoology,  College  of  Agriculture  of 
the  University  of  Illinois,  and  Entomologist  of  the  Illinois  Agricul- 
tural Experiment  Station.     Pp.  172-176.    August,  1901 100 

A  Little-Known  Asparagus  Pest,  and  A  Power  Sprayer  for  Asparagus. 
By  F.  A.  Sirrine,  M.  S.,  Entomologist  of  the  New  York  Aigricul- 
tural  Experiment  Station,  Geneva.    Pp.  177-178.    August,  1901 . . .        100 

Economic  Entomology  in  Florida.  By  H.  A.  Gossard,  M.  S.,  Pro- 
fessor of  Zoology  and  Entomology,  Florida  Agricultural  College, 
and  Entomologist  of  the  Florida  Agricultural  Experiment  Station. 
P]).  178-182.     August.  1901 100 

Some  Observations  Upon  Artace  puuvtiHtHga.  By  H.  A.  Morgan, 
B.  S.  A. ,  Professor  of  Zoology  and  Entomology,  Louisiana  State  Uni- 
versity and  Agricultural  and  Mechanical  College,  and  Entomologist 
of  the  Louisiana  State  Experiment  Station.  Pp.  182-183,  pis.  3. 
August,  1901   -- 100 

The  Relation  of  the  Agricultural  and  Mechanical  College  t-o  the  State. 
By  W.  E.  Drake,  B.  S.,  Professor  of  Mei'hanical  Engineering,  Rhode 
Island  College  of  Agriculture  and  Mechanic  Arts.  Pp.  183-184. 
August,  1901  100 

The  Student  of  Mechanic  Arts,  An  Apprentice.  By  J.  D.  Hoffman, 
M.  E.,  Instructor  in  Wood  Work.  Purdue  University.     Pp.  186-189.         ^ 

August,  1901  .    ..    100 

Meats:  Composition  and  Cooking.     By  Chas.  D.  Woods,  Office  of  Experi- 
ment Stations.     Pp.  :{9,  figs.  4.     Farmers' Bulletin  No.  34.     (Repnnt.)        ^^ 
August.  1901 10,000 

RepHnt,  0^tol>^r,  1901 85,000 
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Copies. 

>tato  Culture.    By  J.  F.  Duggar,  of  the  Office  of  Experiment  Stations. 

Pp.  24,  figs.  2.     Farmers'  Bulletin  No.  35.     (Reprint.)    August,  1901 . .     10, 000 

Reprint,  October,  1901 35,000 

Reprint ,  March ,  1 902 30 ,  000 

)wls:  Care  and  Feeding.  By  G.  C.  Watson,  M.  S.,  Professor  of  Agri- 
culture in  Pennsylvania  State  College  and  Agriculturist  of  the  Penn- 
sylvania Agricultural  Exx)eriment  Station.  Pp.  24,  figs.  4.  Farmers* 
BulletinNo.  41.     (Reprint.)    August,  1901 10,000 

Reprint,  October,  1901 40,000 

Reprint,  January,  1902 30,000 

q)eriment  Station  Work — I.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.  31,  figs.  10.  Farmers'  Bulletin  No.  56.  (Reprint.) 
August,  1901  10,000 

Reprint,  January,  1902 30,000 

q)eriment  Station  Work — II.  Pp.  32,  figs.  7.  Farmers'  Bulletin  No.  65. 
(Reprint.)     August,  1901 10,000 

Reprint,  January,  1902 35, 000 

cperiment  Station  Work — IV.  Prepared  in  the  Office  of  Exi)eriment 
Stations.  Pp.  32,  figs.  3.  Farmers' Bulletin  No.  73.  (Reprint.)  August, 
1901 10,000 

Reprint,  December,  1901 30,000 

Report  on  the  Work  and  Expenditures  of  the  Agricultural  Experiment 
Stations  for  the  Year  Ended  June  30,  1900.  By  A.  C.  True,  Director 
of  the  Office  of  Experiment  Stations.     Pp.  181,  pis.  8.     Bulletin  No.  93. 

(Reprint. )     September,  1901 1 ,  000 

aurth  Report  on  the  Agricultural  Investigations  in  Alaska,  1900.  By 
C.  C.  Georgeson.  M.  S.,  Special  Agent  in  Charge  of  Alaska  Investiga- 
tions.    Pp.  82.  pis.  24.     Bulletin  No.  94.     (Reprint.)     September,  1901. 

Price  20  cents t 1.000 

los  and  Silage.  By  Charies  S.  Plumb,  B.  S. ,  Professor  of  Animal  Indus- 
try and  Dairying  in  Purdue  University  and  Director  of  the  Indiana 
Agricultural  Exixjriment  Station.  Pp.  32,  figs.  10.  Farmers'  Bulletin 
No.  32.     (Reprint.)     September,  1901 10,000 

Reprint,  October,  1901 25, 000 

om  Culture  in  the  South  Bv  S.  M.  Tracy,  M.  S.  Pp.  24.  Farmers' 
Bulletin  No.  81.     (Reprint.)     September,  1901 15,000 

Reprint,  November,  1901 15,000 

Reprint,  May,  1902 20,000 

tperiment  Station  Work — VIII.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.  32, figs.  6.  Farmers'  Bulletin  No.  87.  (Reprint.)  Sep- 
tember, 1901 15,000 

Reprint.  October,  1901 25,000 

iperiment  Station  Work — IX.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.30.  Farmers' Bulletin  No.  92.  (Reprint.)  September, 
1901 - -  - 15, 000 

Reprint,  October,  1901  _. 25, 000 

q)eriment  Station  Work — X.  Prepared  in  the  Office  of  Expei*iment 
Stations.  Pp.  32,  figs.  5.  Farmers' Bulletin  No.  97.  (Reprint.)  Sep- 
tember, 1901 ----     15,000 

Reprint,  October,  1901 25, 000 

cperiment  Station  Work — XVIII.  Prepared  in  the  Office  of  Experi- 
ment Stations.  A.  C.  True,  Director.  Pp.  32,  figs.  14.  Farmers'  Bul- 
letin No.  133.     September,  1901 10,000 

Reprint,  November,  1901.. - 30,000 

Reprint,  March,  1902 30.000 

Bport  on  the  Agricultural  Resources  and  Ca])abilities  of  Hawaii.  By 
Wm.  C.  Stubbs,  Ph.  D. ,  Director  Louisiana  Agricultural  Exx)eriment 
Stations.     Pp.    100,   i^ls.  27.     Bulletin    No.   95.     (Reprint.)     October, 

1901.     Price,  20  cents *. 1. 000 

3guminous  Plants  for  Green  Manuring  and  for  Feeding.  By  E.  W. 
Allen,  Ph.  D.,  Assistant  Direi'tor  of  the  Office  of  Experiment  Stations. 

Pp.  24.     Farmers'  Bulletin  No.  16.     (Reprint. )     October,  1901 20. 000 

sanuts:  Culture  and  Uses.  By  R.  B.  Handy,  of  the  Office  of  Experi- 
ment Stations.     Pp.  24,  fig.  1.    Farmers'  Bulletin  No.  25.     (Reprmt.) 

October,  1901 20,000 

Reprint,  August,  1902 -...  10,000 
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Copiw. 
Sourinij  of  Milk  and  Other  Changes  in  Milk  Prodncts.    Prepared  in  the 
Office  of  Expt»riment  Stations.     Pp.  23.     Farmers'   Bulletin  No.  29. 

( Reprint. )     ( )ct^)l)er,  1 901 20, inn) 

Cotton  Sf'e<l  and  Its  Products.     Prepared  in  the  Office  of  Experiment  Sta- 
tions.    Pp.  1(5.     Farmers' Bulletin  No.  36.     (Reprint.)     October,  1901 .    20.0UU 
Kafir  Corn:  Characteristics,  Culture,  and  Uses.    By  C.  C.  Q^orgeson, 
Professor  of  Agriculture  in  Kansas  State  Agricultural  College.    Pp.  12, 

fit?.  1 .     Farmers*  Bulletin  No.  37.     ( Reprint. )     October,  1901  _ 10, 000 

Reprint.  October,  1901. 5,000 

Reprint.  January,  1902 25.000 

Onion  Culture.  By  R.  L.  Watts,  B.  Agr.,  Instructor  in  Horticulture  at 
the  University  of  Tennessee  and  Horticulturist  of  the  Tennessee  Agri- 
cultural Experiment  Station.     Pp.  31,  figs.  3.     Farmers'  Bulletin  No. 

39.     (Reprint  )     October,  1901... 20,000 

Irrigation  in  Humid  Climates.  By  F.  H.  King,  Professor  of  Agricultural 
Physics.  College  of  Agriculture.  University  of  Wisconsin,  and  Physicist 
of  the  Wisconsin  Agricultural  Experiment  Station.  Under  the  super- 
visi(^n  of  the  Office  of  Experiment  Stations.    Pp.  27,  figs.  4.     Farmers' 

Bulletin  No.  46.     (Reprint.)     October,  1901 20,000 

Milk  as  Food.    Prepared  in  the  Office  of  Experiment  Stations.     Pp.  JJ9, 

chart  1.     Farmers' Bulletin  No.  74.     (Reprint.)     October,  1901 15,000 

Reprint,  October,  1901 25,000 

Tomato  Growing.  By  Edward  B.  Voorhees,  M.  A.,  Director  of  the  New 
Jersey  Agricultural  Experiment  Stations  and  Professor  of  Agriculture. 
Rutgers  College,  New  Brunswick,  N.  J.    Pp.  30.    Farmers'  Bulletin 

No.  76.     (Reprint.)     October,  1901 35.000 

Reprint,  Mav,  1902 20,000 

The  Liming  of  Soils.  By  H.  J.  Wheeler,  Ph.  D.,  Chemist  of  the  Rhode 
Island  Agricultural  Experiment  Association.  Pp.  20.  Farmers'  Bul- 
letin No.  77.     Revised.     (Reprint. )     October,  1901 10,000 

Reprint,  December,  1901  _ 15. 000 

Experiment  Station  Work— V.  Prepared  in  the  Office  of  Experiment  Sta- 
tions.   Pp.  32,  figs.  2.     Farmers' Bulletin  No.  78.     (Reprint.)     October, 

1901 -- 15.000 

Reprint,  December,  1901 CO,  000 

Reprint,  March,  1902 :W,000 

Reprint,  June,  1902 20.000 

Fish  as  Food.    By  C.  F.  Langworthv,  Ph.  D.,  Office  of  Experiment  Sta- 
tions.    Pp.  30.     Farmers'  Bulletin  No.  «.").     (Reprint.)     October,  1901.    40.000 
Sugar  as  Food.     By  Mary  Hininan  Abel.    Prepared  under  supervision  of 
Office  of  Experiment  Stations.     Pp.  27.     Farmers'  Bulletin  No.  93. 

(Reprint.)     October,  1901.. 85,000 

Irrigation  in  Field  and  Garden.  By  E.  J.  Wickson,  M.  A.,  Professor  of 
Agricultural  Practice,  University  of  California,  and  Horticulturist  of 
the  California  Agricultural    Experiment    Station.    Pp.   40,  figs.    18. 

Farmers'  Bulletin  No.  138.     October,  1901... 10.000 

Reprint,  December,  1901 30,000 

Reprint,  June,  1902 20.000 

Studi(»s  on  Bread  and  Bread  Making  at  the  University  of  Minnesota  in 
1H99  and  1900.     By  Harry  Snyder,  B.  S. .  Professor  of  Chemistry,  College 
of  Agriculture,  University  of  Minnesota,  and  Chemist,  Agricultural 
Experiment  Station.     Pp.  65,  pis.  3,  fig.  1.     Bulletin  No.  101.    Novem- 
ber.  1  90 1 .     Price ,  1 0  cents 4, 000 

Reprint.  January.  1902 1.000 

Experiments  on  Losses  in  Cooking  Meat.  1898-1900.  By  H.  S,  Grindley, 
1).  Sc,  Associate  Professor  of  Chemistry,  College  of  Science,  Univer- 
sitv  of  Illinois,  with  the  c(K)peration  of  H.  McCormick,  M.  S.,  and 
II.'C.  Porter.  M.  S.    Pp.  64.    Bulletin  No.  102.    Price,  5  cents.    Novem- 

l)er,  1901   .        3,000 

Reprint,  January,  1902, 500 

Insp<»c'tion  Work  of  tlie  Agricultural  Experiment  Stations  in  the  United 
States.  Pp.  4()o-487.  (Re])rinted  from  The  Agricultural  Experiment 
Stations  in  the  United  States,  U.  S.  Department  of  Agriculture,  Office  of 

Ex])eriment  Stations  liull«'tin  No.  80.)     Noveml)er,  1901 200 

Bamvard  Manure.  By  W.  H.  Beal.  of  the  Office  of  Experiment  Stations, 
"^p*  32,  figs.  7.     Farmers'   Bulletin  No.   21.     (Reprint.)     November, 

'901  30.000 

He'^rint,  '^ '-''^i .  1  *"»'» 80,000 
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CJopiee. 

'he  Feeding  of  Farm  Animals.  By  E.  W.  Allen,  Ph.  D. ,  Assistant  Direc- 
tor of  the  Office  of  Experiment  Stations.    Pp.  44.     Farmers'  Bulletin 

No.  22.     (Revised  edition.)     November,  1901 10,000 

Reprint,  February,  1902 30,000 

Reprint,  April,  1902... 30,000 

k)mmercial  Fertilizers:  Composition  and  Use.  By  Edward  B.  Voorhees, 
M.  A.,  Director  of  the  New  Jersey  Agricultural  Ezx)eriment  Stations 
and  Professor  of  Agriculture  in  Rutgers  College.  Under  the  super- 
vision of  the  Office  of  Experiment  Stations.    Pp.  24.    Farmers*  Bulletin 

No.  44.     (Reprint.)     November,  1901 10,000 

Reprint,  November,  1901 30,000 

Tie  Manuring  of  Cotton.  (Ck)nden8ed  from  an  article  by  H.  C.  White, 
Ph.  D.,  in  Bulletin  No.  33,  of  the  Office  of  Experiment  Stations.)    Pp. 

16.     Farmers'  Bulletin  No.  48.     (Reprint. )     November,  1901 20. 000 

Reprint,  June,  1902 .     15, 000 

lxx)eriment  Station  Work — VI.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.  28,  figs.  2.  Farmers'  Bulletin  No.  79.  (Reprint.) 
November,  1901 30,000 

'armers'  Reading  Courses.  (Abridgment  of  Bulletin  No.  72,  Office  of 
Exx>eriment  Stations,  by  L.  H.  Bailey.)     Pp.  20.     Farmers'  Bulletin 

No.  109.     (Reprint.)     November,  1901 _ 20,000 

Reprint,  June,  1902 20,000 

]xx)eriment  Station  Work— XVII.  Prepared  in  the  Office  of  Experiment 
Stations.  A.  C.  True,  Director.  Pp.  32,  figs.  6.  Farmers'  Bulletin 
No.  1 24.     ( Reprint. )     November.  1 901 35. 000 

iggs  and  Their  Uses  as  Food.  By  C.  F.  Langworthy,  Ph.  D.  Prepared 
under  the  Supervision  of  the  Office  of  Exx)eriment  Stations.  A.  C.  True, 
Director.    Pp.32.    Farmers' Bulletin  No.  128.     (Reprint.)    November, 

1901 35,000 

Reprint,  May,  1902. _.-.     30,000 

leport  of  Irrigation  Investigations  in  California,  under  the  direction  of 
El  wood  MeaS,  assisted  by  William  E.  Smythe,  Marsden  Manson,  J.  M. 
Wilson,  Cliarles  D.  Marx,  Frank  Soul6,  C.  E.  Grunsky,  Edward  M. 
Boggs,  and  James  D.  Schuyler.  Pp.  411,  pis.  29,  figs.  16.  Quarto. 
Cloth.    Bulletin  No.  100.    December,  1901.    Price,  $1.25;  paper,  90  cents.      1,000 

rrigation  in  the  United  States.  Testimony  of  Elwood  Mead,  Irrigation 
Exi)ert  in  Charge,  before  the  United  States  Industrial  Commission, 
June  11  and  12,  1901.  Pp.  47,  pis.  12,  fig.  1.  Bulletin  No.  105.  (Re- 
printed from  Report  of  United  States  Industrial  Commission  on  Agri- 
culture and  Agricultural  Labor. )  December,  1 901 .  Price,  15  cents. . .  1 ,  000 
Reprint ,  January ,  1 902 500 

)read  and  the  Principles  of  Bread  Making.  By  Helen  W.  Atwater.  Pre- 
pared under  the  Sui)ervision  of  the  Office  of  Experiment  Stations.  A.  C. 
True,  Director.    Pp.  39,  figs.  3.    Farmers'  Bulletin  No.  112.    (Reprint.) 

December ,  1 901 35 ,  000 

Reprint,  May,  1 902 30, 000 

experiment  Station  Work — XIV.  Prepared  in  the  Office  of  Experiment 
Stations.  A.  C.  True.  Director.  Pp.  28,  figs.  5.  Farmers'  Bulletin 
No.  114.     (Reprint.)     December,  1901. 35,000 

rhe  Reservoir  System  of  the  Cache  La  Poudre  Valley.  By  E.  S.  Nettle- 
ton.  Pp.  48,  pis.  14.  Bulletin  No.  92.  (Reprint.)  January,  1902. 
Price,  15  cents 500 

rhe  Functions  and  Uses  of  Food.  By  C.  F.  Langworthy,  Ph.  D.,  Office 
of  Experiment  Stations.  Pp.10.  Circular  No.  46.  (Reprint.)  Janu- 
ary, 1902 _ 1,000 

ieport  of  the  Office  of  Experiment  Stations  for  1901.  By  A.  C.  True. 
Pp.  iii,  175-233.  (From  Annual  Reports,  Department  of  Agriculture.) 
January,  1902 3,000 

rhe  Agricultural  Situation  in  California.  By  Elwood  Mead,  Irrigation 
Expert  in  Charge.  Pp.  iv,  17-69, 397-400,  pis.  6.  (Reprinted  from  U.  S. 
Department  of  Agriculture  Office  of  Exx)eriment  Stations  Bulletin  100, 
Rei)ort  of  Irrigation  Investigations  in  California.)     January,  1902.   ...  500 

rhe  Ash  Constituents  of  Plants:  Their  Estimation  and  Their  Importance 
to  Agricultural  Chemistry  and  Agriculture.  By  B.  ToUens,  Ph.  D., 
Director  of  the  Agricultural-Chemical  Laboratory,  University  of  Got- 
tingen.  Pp.  ii,  207-220,  305-317,  figs.  2.  (Reprinted  from  Experiment 
Station  Record,  Vol.  XIII,  No8.  3  and  4.)    January,  1902 200 
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Copies. 

Experiment  Station  Work—III.  Prei)are(l  in  the  Office  of  Experiment  Sta- 
tions. Pp.82,fig8.2.  Farmers' Bulletin No.69.  (Reprint.)  January,1902.    25,00i) 

Irrigation  in  Fmit  Growing.  By  E.  J.  Wickson.  M.  A..  Professor  of 
Agricultural  Practice,  University  of  California,  and  Horticulturist  of  the 
California  Experiment  Station.  Pi).  48,  figs.  8.  Farmers'  Bulletin  No. 
116.     (Reprint.)     January,  1902 20,000 

Experiment  Station  Work — XV.  Prepared  in  the  Office  of  Experiment 
Stations.  A.  C.  True,  Director.  Pp.  31 ,  figs.  6.  Farmers'  Bulletin  No. 
119.     (Reprint.)     January,  1902 30,00(1 

Exx)eriment  Station  Work — XIX.  Prepared  in  the  Office  of  Experiment 
Stations.     A.  C.  True,  Director.     Pp.  32,  figs.  9.    Farmers'  Bulletin  No. 

144.     January,  1902.. 30,000 

Reprint,  April,  1902 30.000 

Chickens  and  Their  Diseases  in  Hawaii.  By  T.  F.  Sedgwick,  Agricul- 
turist, Hawaii  Agricultural  Experiment  Station.  Under  the  Super- 
vision of  Office  of  Experiment  Stations,  U.  S.  Department  of  Agri- 
culture. Pp.  23.  Bulletin  No.  1.  Hawaii  Agricultural  Experiment 
Station.     January,  1902.     Price,  5  cents TkOOO 

Nutrition  Investigations  Among  Fruitarians  and  Chinese  at  the  Cali- 
fornia Agricultural  Experiment  Station,  1899-1901.  By  M.  E.  Jaffa, 
M.  S.,  Assistant  Professor  of  Agriculture,  University  of  California. 
Pp.  43,  pi.  1.     Bulletin  No.  107.     February,  1902.    Price,  5  cents 4,000 

Features  and  Water  Rights  of  Yuba  River,  California.  By  Marsden 
Manson,  C.  E.,  Ph.  D.  Pp.  iv,  115-154.  pis.  8,  figs.  4.  (Reprinted  from 
U.  S.  Department  of  Agriculture  Office  of  Experiment  Statibns  Bulle- 
tin 100,  Report  of  Irrigation  Investigations  in  California.)  February, 
1902. - 500 

Irrigation  Investigations  on  Cache  Creek.  By  J.  M.  Wilson,  C.  E.,  Agent 
and  Expert,  Irrigation  Investigations.  Pp.  iv,  155-191,  pis.  8.  (Re- 
printed from  U.  S.  Depaitment  of  Agriculture  Office  of  Experiment 
Stations  Bulletin  100,  Report  of  Irrigation  Investigations  in  CaUfomia.) 
Ff^bruary,  1902 500 

Rejjort  of  Irrigation  Problems  in  the  Salinas  Valley.  Bv  Charles  D. 
Marx.  Professor  of  Civil  Engineering  in  Leland  Stanford  Junior  Uni- 
verHity.  Pp.  iv,  193-213,  pis.  2,  figs.  3.  (^Reprinted  from  U.  S.  Depart- 
ment of  Agriculture  Office  of  Experiment  Stations  Bulletin  100,  Report 
of  Irrigation  Investigations  in  California. )     February,  1902 500 

Prol)lems  of  Water  Storage  on  Torrential  Streams  of  SouUiem  California 
as  Typified  by  Sweetwater  and  San  Jacinto  Rivers.  By  James  D. 
Schuyler,  Hydraulic  Engineer.  Pp.  iii,  353-395,  pis.  2.  (Reprinted 
from  U.  S.  Department  of  Agriculture  Office  of  Experiment  Stations 
Bulletin  KM),  Report  of  Irrigation  Investigations  in  California. )  Febru- 
ary, 1902 600 

Experiment  Station  Work — VII.  Prepareil  in  the  Office  of  Experiment 
Stations.     Pp.  32,  figs.  8.     Farmers' Bulletin  No.  84.     (Reprint.)     Feb- 

ruarv,  1902 40.000 

Reprint.  June,  1902 20,000 

Experiment  Station  Work — XII.  Prepared  in  the  Office  of  Experiment 
Stations.  A.  C.  True,  Director.  Pp.  32,  figs.  4.  Farmers'  Bulletin  No. 
105.     (Reprint.)     February,  1902 35.000 

Report  of  Irrigation  Investigations  for  1900  under  the  Sux)ervisiQn  of 
Elwmjd  Mead,  ExjH^rt  in  Charge  of  Irrigation  Investigations.  Includ- 
ing Reports  by  Special  Agents  and  Observers  W.  M.  Reed,  W.  H.  Code, 
A.  J.  McClatchie,  W.  Irving,  J.  M.  Wilson,  R.  C.  Gemmell.  Q.  L. 
Swendsen,  O.  V.  P.  Stout.  W.  H.  Fairfield,  D.  W.  Ross,  O.  L.  Waller, 
S.  Fortier,  and  J.  C.  Nagle.  Pp.  334,  pis.  25,  figs.  29.  Bulletin  No. 
104.     March,  1002.     Price.  50  cents 1,000 

Irrigation  Practice  Among  Fruit  Growers  on  the  Pacific  Coast.  By  E.  J. 
Wickson,  M.  A.,  Professor  of  Agricultural  Practice,  University  of  Cal- 
ifornia, and  Horticulturist  of  the  California  Agricultural  Experiment 
Station.  P]).  54,  pis.  10,  figs.  7.  Bulletin  No.  108.  March,  1902.  Price, 
15  cents 2,500 

Proceedings  of  the  Sixth  Aimual  Meeting  of  the  American  Asssociation 
of  Fanners'  Institute  Workers,  Held  at  Buffalo,  New  York,  September 
18  and  19,  1001.  Edited  by  A.  C.  True  and  D.  J.  Crosby  for  the  Office 
of  Ex])eriment  Stations,  and  G.  C.  Creelman  for  the  Aflsociation.  Pp. 
's5.    Bulletin  No.  110,    March,  1902,    Price,5cent8 5,000 
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Copies. 

ktion  Problems  of  Honey  Lake  Basin,  California.    By  William 
vy  uhe,  Vice-President  of  the  California  Water  and  Forest  Associa- 

Pp.  iii,  71-113,  pi.  1.     (Reprinted  from   U.  S.  Department  of 
ulttire  Office  of  Experiment  Stations  Bulletin  100,  Report  of  Irri- 

1  Investigations  in  California. )     March,  1902 500 

3n  from  the  San  Joaipin  River.  By  Frank  Sotil^,  Professor  of 
Engineering  in  the  University  of  California.  Pp.  iv,  215-258,  pis. 
leprinted  from  U.  S.  Department  of  Agriculture  Office  of  Experi- 
Stations  Bulletin  100,  Report  of  Irrigation  Investigations  in  Call- 

l)     March,  1902 500 

ftippropriation  from  Kings  River.  By  C.  E.  Grunsky,  C.  E.,  City 
leer  of  San  Francisco.  Pp.  iv,  259-325,  pis.  4,  figs.  5.  (Reprinted 
U.  S.  Department  of  A^culture  Office  of  Ebroeriment  Stations 
tin  100,  Report  of  Irrigation  Investigations  in  California. )    March, 

- 500 

y  of  Water  Rights  on  the  Los  Angeles  River,  California.  By 
j-d  M.  Boggs.  C.  E.,  Consulting  Engineer.  Pp.  iii,  327-351.  (Re- 
jd  from  U.  S.  Department  of  A^culture  Office  of  Experiment 
>n8  Bulletin  100,  Report  of  Irrigation  Investigations  in  California.) 

li,  1902 500 

les  of  Nutrition  and  Nutritive  Value  of  Food.  By  W.  O.  Atwater, 
>.,  Special  Agent  in  Charge  of  Nutrition  Investigations,  Office  of 
riment  Stations.    A.  C.  True,  Director.    Pp.  48.    Farmers*  Bul- 

No.  142.     March,  1902 40,000 

)rint.  May,  1902 30,000 

3lution  of  Reaping  Machines.  By  Merritt  Finley  Miller.  Bachelor 
ence  in  Agriculture  of  Ohio  State  University.  Pp.  43,  pi.  9,  fig.  1. 
tinNo.  103.    April,  1902.     Price.  10  cents... .    4,000 

of  Investigations  on  Rothamsted  Soils,  Being  the  Lectures  Deliv- 
Jnder  the  Provisions  of  The  La wes  Agricultural  Trust,  by  Bernard 

D.  Sc.  (Lond.),  F.  I.  C,  F.  C.  S.,  F.  L.  S.,  before  the  Association 

ricaii  Agricultural  Colleges  and  Experiment  Stations  at  New 

u  and  Middletown,  Conn.,  in  November,  1900.    Pp.  180.    Bulletin 

06.     April.  1902.     Price,  10  cents 1,000 

nents  on  the  Metabolism  of  Matter  and  Energy  in  the  Human  Body, 
1900.  By  W.  O.  Atwater.  Ph.  D., and F.  G.  Benedict,  Ph.  D..  with 
ooperation  of  A.  P.  Brvant,  M.  S..  A.  W.  Smith,  M.  S..  and  J.  F. 

Ph.D.     Pp.147.     Bulletin  No.  109.     April,  1902.     Price,  lOcents.       3,500 
nation  Lists  of  the  Agricultural  Colleges  and  Experiment  Stations 
)  United  States,  with  a  List  of  Agricultural  Experiment  Stations  in 
gn  Countries.     Pp.  130.    Bulletin  No.  111.    May,  1902.    Price.  10 

1,000 

Subject  Index  of  Experiment  Station  Literature.     Pp.  3.    Circu- 

0.  23,  revised.     May,  1902.. 1,000 

toblems  of  the  Rural  Common  School.  By  A.  C.  True,  Ph.  D.. 
tor  of  the  Office  of  Exx)eriment  Stations.  Pp.  ii,  133-154,  pi.  1. 
k     (Reprint  from  Yearbook  of  Department  of  Agriculture  for 

I     May,  1902 3,000 

?s  in  Public  Institutions.     By  W.  O.  Atwater,  Ph.  D. ,  Special  Agent 

arcp  of  Nutrition  Investigations,  Office  of  Exx)eriment  Stations. 

^08.     (Rei)rint  from  Yearbook  of  Department  of  Agriculture 

.;     May.  1902 3,000 

xural  Investigations  in  the  Island  Possessions  of  the  United  States. 
Salter  H.  Evans,  Ph.  D..  of  the  Office  of  Experiment  Stations. 
,  50;^526.     ( Reprint  from  Yearbook  of  Department  of  Agriculture 

m.)     May.  1902 1,500 

nent  Station  Work— XVI.  Prepared  in  the  Office  of  Experiment 
>ns.     A.  C.  True.  Director.     Pp.  32,  figs.  5.    Farmers'  Bulletin 

22.     (Reprint.)     May.  1902 20,000 

aent  Station  Work — XX.  Prepared  in  the  Office  of  Experiment 
>ns.     A.  C.  True,  Director.    Pp.  32,  figs.  6.     Farmers'  Bulletin 

49.     Mav.1902 ._ 30,000 

)rint.  June,  1902.... 20,000 

)rint.  June.  1902 10,000 
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0»pi«!«. 

Irrigation  Laws  of  the  Northwest  Territories  of  Canada  and  of  Wyoming, 
with  Discussions  by  J.  B.  Dennis,  Dopnty  Commissioner  of  Pubhc 
Works,  Canada,  and  Fred  Bond,  State  Engineer  of  Wyoming,  and 
J.  M.  Wilson,  A^ent  and  Expert,  Irrigation  Investigations,  Office  of 
Experiment  Stiitions.  Pp.  90,  frontispiece,  pis.  5.  Bulletin  No.  96. 
(Reprint.)     June,  1902.     Price,  10  cents 500 

Statistics  of  the  Land-Grant  Colleges  and  Agricultural  Experiment  Sta- 
tions in  the  United  States  for  the  Year  ended  June  30,  1901.  P^.  39. 
Bulletin  No.  114.     June,  1902.     Price,  Scents 3,000 

Suggestions  to  Pioneer  Farmers  in  Alaska.  By  C.  C.  G^eorgeson,  Under 
the  Supervision  of  OlB&ce  of  Experiment  Stations,  U.  S.  Department  of 
Agriculture.  Pp.  15,  pis.  7.  Bulletin  No.  1.  Alaska  Agricultural 
Experiment  Station.    June,  1902.    Price,  5  cents 3.000 

Some  Typical  Reservoirs  in  the  Rocky  Mountain  States.  By  Elwood 
Mead,  Irrigation  Expert,  in  Charge  of  Irrigation  Investigations,  Office 
of  Experiment  Stations.  Pp.  iv,  415-430,  pis.  8.  (Reprint  from  Year- 
book of  Department  of  Agri(5ulture  for  1901 . )    June,  1902 600 

Report  of  Irrigation  Investigations  for  1900.  No.  1.  Review  of  the 
Work.  By  Elwood  Mead,  Irrigation  Expert  in  Charge.  Discussion  of 
Investigations.  By  C.  T.  Johnston,  Assistant  in  Irrigation  Investiga- 
tions. Pi),  viii,  21-59,  pis.  3,  figs.  10.  (Reprint  from  U.  S.  Depariment 
of  Agriculture  Office  of  Experiment  Stations  Bulletin  104.)  June, 
1902 1,000 

Report  of  Irrigation  Investigations  for  1900.  No.  2.  Irrigation  on  Pecos 
River  and  its  Tributaries.  By  W.  M.  Reed,  Special  Agent.  Irrigation 
in  the  Salt  River  Valley.  By  W.  H.  Code,  Special  Agent.  Duty  of 
Water  Under  the  Gage  Canal,  Riverside,  Cal. ,  1900.  By  W.  Irving,  C.  E. 
Pp.  V,  61-146,  pis.  5,  figs.  7.  (Reprint  from  U.  S.  Department  of  Agri- 
culture Office  of  Experiment  Stations  Bulletin  104. )     June,  1902 1,000 

Report  of  Irrigation  Investigations  for  1900.  No.  3.  Irrigation  investi- 
gations in  Nevada.  By  J.  M.  Wilson,  Agent  and  Ei^ert.  Water 
Administration  in  Utah.  By  Special  Agent  R.  C.  Gemmell,  State 
Engineer  of  Utah.  Irrigation  Under  Canals  from  Logan  River.  Bjr 
George  L.  Swensden,  Professor  of  Irrigation  Engineering,  Ut^  Agri- 
cultural College.  Irrigation  Under  the  Great  Eastern  Canal,  Platte 
County,  Nebr.,  1900.  By  O.  V.  P.  Stent,  Professor  of  Civil  Engineer- 
ing ,  University  of  Nebraska.  Use  of  Water  in  Irrigation  at  Wheatland, 
Wyo.  By  C.  T.  Johnsten,  Assistant  in  Irrigation  Investigations.  Duty 
of  Water  in  Idaho.  By  D.  W.  Ross,  State  Engineer.  Pp.  v,  147-239, 
pis.  8,  figs.  9.  (Reprint  from  U.  S.  Department  of  Agriculture  Office 
of  Experiment  Stations  Bulletin  No.  104. )     June,  1902 1,000 

Report  of  Irrigation  Investigations  for  1900.  No.  4.  Use  of  Water  iu 
Irrigation  in  the  Yakima  Valley.  By  O.  L.  Waller,  Professor  of 
Mathematics  and  Civil  Engineering,  Washingten  Agricultural  College 
and  School  of  Science.  Irrigation  Investigations  in  Montana.  1900. 
By  Samuel  Fortier,  C.  E.,  Professor  of  Irrigation  Engineering,  Mon- 
tana College  of  Agriculture  and  Mechanic  Arts.  Progress  Report  on 
Silt  Measurements.  By  J.  C.  Nagle,  C.  E.  Pp.  v,  241-324,  pis.  9,  figs. 
3.  (Reprint  from  U.  S.  Department  of  Agriculture  Office  of  Experi- 
ment Stations  Bulletin  104.)     June.  V.)Ol 1,000 

Fonngn  Experiment  Stations.  Pp.  85-1  ir>.  (Reprint  from  Bulletin  No. 
111.  Office  of  Experiment  Stations,  U.  S.  Department  of  Agriculture.) 
June,  1902....       3,500 

Organization  Lists  of  the  Agricultural  Colleges  and  Exi)eriment  Stations 
in  the  United  States.  March,  1902.  Pp.  100.  (Reprint  from  Bulletin 
No.  Ill,  Office  of  Experiment  Stations,  U.  S.  Department  of  Agricul- 
ture.)    June.  1902    ...    2,500 

Beans,  Peas,  and  Other  Legumes  as  Food.  By  Mary  Hinman  Abel. 
Prepared  under  the  Supervision  of  the  Office  of  Experiment  Stations. 
A.  C.  True,  Director.  Pp.  32.  figs.  H).  Farmers'  Bulletin  No.  121, 
revised  edition.     (Reprint.)     Jim<'.  1902 ...    20,000 

SECTION    OF    FORKION    MARKETS. 

Our  Trade  with  Scandinavia,  1H90-1900.  By  Frank  H.  Hitchcock,  Chief 
Section  of  Foreign  Markets.     Pp.   124.     Bulletin  No.  22.     July,  1901. 

Price,  10  cents 5,000 

Reprint,  September,  1901 5,000 
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of  the  Agricultural  Imports  of  the  United  States,  18tt6-liHX>.     By 
:  II.    Hitchc(x;k,  Chief  Section  of  Foreign  Markets.     Pp.    130. 

tin  No.  24.    August,  1901.    Price,  10  cents 5,000 

►rint,  January,  1902 1,000 

ition  of  the  Agricultural  Exi)ori»  of  the  United  States,  1896-1900. 
•ank  H.  Hitchcock,  Chief.  Section  of  Foreign  Markets.    Pp.  182. 

tin  No.  25.    August,  1901.     Price,  10  cents 5,000 

)rint,  January,  1902. 1,000 

f  the  Philippine  Islands.     By  Frank  H.  Hitchcock,  Chief  Section 
reign  Markets.    Pp.  160.     Bulletin  No.  14.     (Reprint.)     October, 

Price,  10  cents... 1,000 

f  Denmark.    By  Frank  H.  Hitchcock,  Chief  Section  of  Foreign 
ets.     Pp.   88.     Bulletin    No.   9.      (Reprint.)     November,  1900. 

,5  cents 1,000 

reign  Trade  in  Agricultural  Products,  1890-1899.     By  Frank  H. 
icock.  Chief  Section  of  Foreign  Markets.    Pp.  62.    Bulletin  No. 

;Reprint.)     November,  1901.     Price,  5  cents 1,(X)0 

tural  Exx>orts  of  the  United  States,  by  Countries,  1895-1899.    By 
t  H.  Hitchcock,  Chief  Section  of  Foreign  Markets.    Pp.  88.     Bul- 

No.  20.     (Reprint.)     November,  1901.     Price,10cent8 ..       1,000 

[ tural  Imports  of  the  United  States,  by  Countries,  1898-1899.    By 
I  H.  Hitchcock,  Chief  Section  of  Foreign  Markets.    Pp.  74.    Bul- 

No.  21.     (Reprint. )     November,  1901.    Price, 5  cents. 1, 000 

reign  Trade  in  Agricultural  Products,  1891-1900.     By  Frank  H. 
icock.  Chief  Section  of  Foreign  Markets.    Pp.  61.    Bulletin  No. 

IReprint.)     November,  1901.    Price,  5  cents 1,000 

of  the  Chief  of  Section  of  Foreign  Markets  for  1901 .    By  Frank  H. 
icock.    Pp.  iii,  163-169.      (From  Annual  Reports  Department  of 

julture. )     January,  1902 500 

jrint,  February,  1902 2,  OOQ 

reign  Trade  in  Agricultural  Products,  1892-1901.     By  Frank  H. 
icock,  Chief  Section  of  Foreign  Markets.     Pp.  67.     Bulletin  No. 

A.pril,  1902.     Price,  5  cents 6,000 

Itural  Imports  and  Exports,  1897-1901.     By  Frank  H.  Hitchcock, 

Section  of  Foreign  Markets.     Pp.  16.     Circular  No.  24.     May, 


10,000 
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st  Working  Plan  for  Township  40,  Tott<m  and  Crossfield  Purchase, 
llton  County,  New  York  State  Forest  Preserve.  By  Ralph  S. 
ler.  Field  Assistant,  and  Eugene  S.  Bruce,  Lumberman,  Division 
restrj',  U.  S.  Department  of  Agriculture,  Preceded  by  a  Discus- 
)f  Conservative  Lumbering  and  the  Water  Supply,  by  Frederick 
ewell,  Hydrographer,  U.  S.  Geological  Survey.  Pp.  64,  frontis- 
,  pis.  11,  maps  3.     Bulletin  No.  30.     (Reprint.)     August,   1901. 

,  25  cents 10, 000 

Extension  in  the  Middle  West.  By  William  L.  Hall,  Assistant 
rintendent  of  Tree  Planting,  Division  of  Forestry.  Pp.  iii,  145- 
)l8.  4.     (Reprint  from  Yearbook  of  Department  of  Agriculture  for 

)     August.  1901 15, 000 

print,  May,  1902 10,000 

print,  June.  1902- 10,000 

rest  Nursery:  Collection  of  Tree  Seeds  and  Propagation  of  Seed- 
By  George  B.  Sudworth,  Dendrologist,  Division  of  Forestry. 
3,  frontispiece,  i)l8.  5.  figs.  11.     Bulletin  No.  29.     (Reprint.)     Sep- 

er,1901.     Price. lOcents 5,000 

al  Forestry  in  the  Southern  Appalachians.  By  Overton  W.  Price, 
rintendent  of  Working  Plans.  Division  of  Forestry.  Pp.  iii,  357- 
)ls.  6.     (Reprint  from  the  Yearlxwk  of  the  U.  S.  Department  of 

;ulture  for  umo.)     Sep tenil)er,  1901 10,000 

lanting  on  Rural  School  Grounds.  By  Wm.  L.  Hall,  Assistant 
•intendent  of  Tre<'  Planting,  Bureau  of  Forestry.     Pp.  38,  figs.  17. 

lers*  Bulletin  No.  134.     September,  1901 10, 000 

Drint,  December,  1901 35. 000 

Drint,  March,  1903 50,000 
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Practical  Forestry  in  tlio  Adirondacks.  By  Henry  S.  Graves,  Superin- 
tendent of  Working  Plans.  Pp.  85,  pis.  30.  Bulletin  No.  26.  (Reprint.) 
October,  1901.     Price,  15  cents 3.000 

Notes  on  the  Red  Cedar.  By  Charles  Mohr.  Ph.  D. ,  Agent  in  the  Division 
of  Forestry.  Pp.  87,  pis.  8,  figs.  13.  Bulletin  No.  31,  Division  of  For- 
estry.    Noveui])er.  1001.     Price.  10  cents .       7.200 

Timber:  An  Elementary  Discussion  of  the  Characteristics  and  Properties 
of  Wood.  By  Fllil)eit  Roth ,  Si)ecial  Agent  in  Charge  of  Timber  Physics. 
Under  the  direction  of  B.  E.  Femow,  Chief  of  the  Division  of  Forestry. 
Pp.  88,  figs.  49.     Bulletin  No.  10.    (Reprint.)    December,  1901.    Price, 

10  cents - 2, 000 

Reprint,  May,  1902 1.000 

Suggestions  to  Prosi>ective  Forest  Students.  By  Gifford  Pinchot,  For- 
ester.    Pi).  5.     CMrcular  No.  23.     January,  1902 10.000 

Reprint,  June,  1902 2,000 

Report  of  the  Forester  for  1901.     By  Gifford  Pinchot.     Pp.  iii,  825-339. 

(From  Annual  Reports  Department  of  Agriculture.)     January,  1903..    10^000 

Forestry  for  Farmers.  By  B.  E.  Femow,  Chief  of  the  Division  of  For- 
estry. ( Reprinted  froni  the  Yearbooks  of  the  U.  S.  Department  of  Agri- 
culture for  1894  and  1895. )  Pp.  48,  figs.  15.  Farmers'  Bulletin  No.  67. 
(Reprint.)     January,  1902  .      .. 5.000 

Check  List  of  the  Forest  Trees  of  the  United  States,  Their  Names  and 
Ranges.  By  George  B.  Sudworth,  Dendrologist  of  the  Division  of  For- 
estry. Prepared  under  the  direction  of  B.  E.  Femow,  Chief  of  the 
Division  of  Forestry.  Pp.  144.  Bulletin  No.  17.  (Reprint.)  May, 
1902.     Price,  1.-)  cents 1,000 

Forest  Influences.  Bv  B.  E.  Fernow.  Chief  of  Division  of  Forestry,  and 
M.  W.  Harrington*.  Pp.  197,  figs.  00.  Bulletin  No.  7.  (Reprint.) 
June,  1902.     Price,  IT)  cents 1,000 

Economical  Designing  of  Tim])er  Trestle  Bridges,  by  A.  L.  Johnson,  C.E. 
Prepared  under  tlie  direction  of  B.  E.  Fernow,  Chief  of  Division  of  For- 
estry. Pp.  57,  figs.  7.  Bulletin  No.  12.  (Reprint.)  June,  1902.  Price, 
5  cents • 2,500 

A  Working  Plan  for  Forest  Lands  Near  Pine  Bluff,  Ark.  By  Frederick  E. 
Glmsted,  Field  Assistant,  Bureau  of  Forestry.  Pp.  4S.  frontispiece, 
pis.  9,  tigs.  9.     Bulletin  No.  32.     June,  1902.     Price,  15  cents U)M 

Grazing  in  tli(^  Forest  Reservc^s.  By  Filibert  Roth,  Chief  of  the  Forestry 
Division  of  the  General  Land  Office,  Department  of  the  Interior.  Pp. 
ii,  333-  :Mx.  pis.  s.  (Reprint  from  Yearbook  of  Department  of  Agricti- 
ture  for  1901.)     June.  1902..    5,000 

The  Timber  Resources  of  Nebraska.  By  William  L.  Hall,  Superintendent 
of  Tree  Planting,  Bureau  of  Forestry*.  Pp.  ii,  207-216,  pis.  6.  (Reprint 
from  Yearbook  of  Department  of  Agriculture  for  1901.)     June,  1902  ..      5,000 

LIBRARY. 

Accessions  t<»  tli(»  Dei)artment  Library.  April-.Tune.  1901.  Pp.24.  Bul- 
letin N( ).  :{().     August .  1 9(H  .     Price.V)  cents. 1,000 

Accessions  to  the  D(^i)artmeii.   Library,  Julv-September,  1901.     Pp.  35. 

Bulletin  No.  :Js.     November.  1901.     Price,*5  cents 1.000 

Rei)ort  of  The  Librarian  for  1901.  By  Josephine  A.  Clark.  Pp.  iii,  171- 
17:J.  (From  Annual  Reports  Department  of  Agriculture.)  January, 
1902    ...  ....      300 

Catalogue  of  the  Periodicals  and  Other  S(*rial  Publications  (Exclusiye  of 
U.  S.  Govennnent  Publications)  in  the  Library  of  the  U.  S.  Department 
of  Agriculture.  Prepared  under  the  direction  of  Josephine  A.  Clark, 
Librarian.    Pi).:{()2.    Bulletin  No.  :^7.     February,  1902.     Price,  20  cents.      1.000 

Accessions  to  the  Department   Library,  October- DeC/ember,  1901.     Pp. 

24.     Bulletin  No.  :m.     February,  1902.     Price.  5  cents l.OOO 

Accessions  to  the  Department  Lil)rary,  January-March,  1902.  Pp.  67. 
Bulletin  No.  40.     June,  J  902.     Price,  T)  cents T50 
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Copies, 
ation  of  Lime  and  Magnesia  to  Plant  Growth:  L  Liming  of  Soils 
ft  Physiological  Standpoint.  By  Oscar  Loew,  Expert  in  Physio- 
1  Chemistry.  II.  Experimental  Study  of  the  Relation  of  Lime 
sia  to  Plant  Growth.  By  D.  W.  May,  of  the  Office  of  Experi- 
xons.  Pp.  53,  pis.  8.  Bulletin  No.  1.  (Vegetable  Patholog- 
ixxjL  jT  hysiological  Investigations.)  October,  1901.  Price,  10 cents.  2, 500 
•otatoes.    By  D.  M.  Nesbit.    Pp.  40.    Farmers'  Bulletin  No.  129. 

int.)     October,  1901 35,000 

>rint,  June,  1902 _•     20,000 

:  A  Grain  for  the  Semiarid  Regions.  By  Mark  Alfred  Carleton, 
list,  Vegetable  Pathological  and  Physiological  Investigations, 
m  of  Plant  Industry.    Pp.  16,  figs.  3.    Farmers'  Bulletin  No.  139. 

er,  1901- 30,000 

>rint,  December,  1901 20, 000 

>le  Growing.  By  Peter  H.  Rolfs,  Pathologist,  in  charge  of  Trop- 
jaboratory.  Vegetable  Pathological  and  Physiological  Investiga- 

Bureau  of  Plant  Industry.    Pp.  48,  figs.  4.    Farmers'  Bulletin 

40.     October,  1901 .' _     30,000 

togenesis  and  Fecundation  of  Zamia.  By  Herbert  J.  Webber, 
ologist.  Vegetable  Pathological  and  Physiological  Investigations, 
-Breeding  Laboratory.    Pp.  100,  pis.  7.    Bulletin  No.  2.    Decem- 

901.    Price,  20  cents : 2,500 

ni  Wheats.  By  Mark  Alfred  Carleton.  Cerealist,  Vegetable 
logical  and  Physiological  Investigations.    Pp.  62,  pis.  11,  figs.  2. 

iNo.  3.    December.  KOI.    Price,  20  cents. 2,500 

.jrint.  May,  1902 _ 2,000 

Improvement  in  Arizona.  (CJooperative  Experiments  with  the 
na  Exi)eriment  Station.)  By  David  Griffiths,  Expert,  in  Charge 
Id  Management,  Grass  and  Forage  Plant  Investigations.    Pp.  31 , 

,  figs.  5.    Bulletin  No.  4.    January,  1902.    Price,  10  cents 5, 000 

id  Plants  Imported  through  the  Section  of  Seed  and  Plant  Intro- 
)n  for  Distribution  in  Cooperation  with  the  Agricultural  Experi- 

Stations.    Inventory  No.  9,  Nos.  4351-5500.    Pp.  79.     Bulletin 

January,  1902.    Price,  10  cents. 500 

»rmt,  June,  1902 _ 500 

of  the  Chief  of  the  Bureau  of  Plant  Industry  for  1901.  By  B.  T. 
way.    Pp.   iii,  43-94.     (From  Annual  Reports,  Department  of 

ul  ture . )    January  ,1902 _ , 1,000 

f  American  Varieties  of  Peppers.  By  W.  W.  Tracy,  jr. ,  Assistant, 
ical  Investigations  and  Experiments.    Pp.  19.    Bulletin  No.  6. 

lary.  1902.    Price,  10  cents 2,500 

ction  of  Economic  Fungi  Preiwured  for  Distribution.  By  Flora 
atterson,  Mycologist,  Vegetable  Pathological  and  Physiological 
agations.    Pp.  31.     Bulletin  No.  8.    February,  1902.     Price,  10 

- 2,009 

rth  American  Species  of  Spartina.  By  Elmer  D.  Merrill,  Assist- 
.grostologist.  Grass  and  Forage  Plant  Investigations.  Pp.  16. 
£iNo.  9.     February,  1902.    Price,  10  cents 2,000 

)f  Seed  Distribution  and  Cooperative  Experiments  with  Grasses 
v^rage  Plants.  By  F.  Lamson-Scribner,  Agrostologist,  Grass  and 
e  Plant  Investigations.     Pp.   23.    Bulletin  No.   10.     February, 

Price.  10  cents 3,000 

I  Grass:  Report  of  Investigations  made  During  the  Season  of  1901. 
^rleton  R.  Ball,  Assistant  Agrostologist,  Grass  and  Forage  Plant 
:igations.    Pp.  24,  pi.  1,  fig.  1.    Bulletin  No.  11.    February,  1902. 

10  cents - 5,000 

ay  of  Timl)er  and  Methods  of  Preventing  It.  By  Hermann  von 
ak.  Instructor  in  Henry  Shaw  School  of  Botany,  and  Sx)ecial 

in  Charge  of  Mississippi  Valley  Laboratory,  Vegetable  Patho- 
l  and  Physiological  Investigations.  Pp.  96,  pis.  18,  figs.  27.  Bul- 
^o.  14.     March.  1902.    Price,  55  cents 3,000 
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Winter  Forage  Croin  for  the  South.    By  Carelton  R.  Ball,  Asswtant 
AgrostoloKist,  Grass  and  Forage  Plant  Investigations.  Bureau  of  Plant 
Industry.    Pp.  3«,  figs.  24.    Farmers'  Bulletin  No.  147.     March,  1902.    30.000 
Reprint.  June,  1903 15,000 

Tlie  Algerian  Durum  Wheats:  A  Classified  List,  with  Descriptions.  By 
Carl  S.  Scofield.  Expert.  Botanical  Investigations  and  Ex])eriments. 
Pp.  4«.  pis.  8.     Bulletin  No.  7.    April,  1902.    Price,  15  cents tm 

Exx)eriments  in  Range  Improvement  in  Central  Texas.  By  H.  L.  Bently, 
Special  Agent.  Grass  and  Forage  Plant  Investigations.  Pp.  72.  pis.  2. 
tigs.  6.  •  BulletinNo.  13.    April,  1902.    Prici\  10 cents iMi 

Forage  Conditions  on  the  Northern  Bonier  of  the  Great  Basin,  Being 
a  Report  ui)on  Investigations  made  During  July  and  August,  1901,  in 
the  Region  Between  Winnemucca.  Nevatla.  and  Ontario,  Oregon.  By 
David  Griffiths,  Elxpert,  in  Charge  of  Field  Management,  Grass  and 
Forage  Plant  Investigationn.  Pj).  CO,  pis.  16.  Bulletin  No.  15.  April. 
1902.     Price,  15  cents 2.500 

Some  Diseases  of  the  Cowpea.  I.  The  Wilt  Disease  of  the  Cowpea  and 
Its  Control.  By  W.  A.  Orton,  Assistant  Pathologist.  II.  A  Cowpea 
Resistant  to  Root  Knot  (Hetcrodera  radicivola ) .  By  Herbert  J.  Web- 
l)er,  Phvsiologist,  and  W.  A.  Orton,  Assistant  Pathologist.  Pp.  88,  pis. 
6,  fig.  1.'    Bulletin  No.  17.    April,  1902.     Price.  10  cents 5.000 

Kentucky  Blue  Grass  Setrd:  Harvesting,  Curing,  and  Cleaning.  By  A.  J. 
Pieters.  Botanist  in  Charge  of  Seed  Laboratory,  and  Edgar  Brown. 
Assistant  Botanist,  Botani(*al  Investigations  and  Experiments.  Pp.  19, 
pis.  0,  figs.  3.     BuUetin  No.  19.     April,  1902.     Price,  10  cents 3,000 

Celery  Culture.  By  W.  R.  Beattie,  In  Charge  of  Testing  Gardens,  Offline 
of  Botanical  Investigations  and  Exi)eriments.  Pp.  32.  figs.  7.  Farm- 
ers'Bulletin  No.  148.     April.  1902 SO.OOO 

Reprint,  June,  1902 15.<HX) 

Observations  on  the  Mosaic  Disease  of  Tolmcc^.  By  Albert  F.  Woods. 
Pathologist  and  Phvsiologist,  Vegetable  Pathological  and  Physiological 
Investigations.  Pj?.  24,  pis.  0.  Bulletin  No.  18.  May,  1902. "  Price,  15 
cents     . - 3,000 

The  Seeds  of  Rescue  Grass  and  Chess.  By  F.  H.  Hillman,  Assistant.  Seed 
Laboratory,  Botanical  Investigations  and  Experiments.  Pp.  4.  Bulle- 
tin No.  25.*    Advance  sheets  of  pp.  1-4.     May.  1902 25.000 

StcH'k  Ranges  of  Northwest^-m  California:  Notes  on  the  Grasses  and  For- 
age Plants  and  Range  C-onditions.  By  Josei)h  Burtt  Davy,  Assistant 
Botanist.  Agricultural  Experiment  Station.  University  of  California. 
PrepHr(»d  under  the  direction  of  the  Agrostologist.  Grass  and  Forage 
Plant  Invtjstigations.  Pp.  81.  pis.  8.  maps  8,  figs.  4.  Bulletin  No.  12. 
June.  1902.     Price,  15  cents 2.500 

A  Preliminai-y  Study  of  the  (Termination  of  the  Spores  of  Agaricus  Cam- 
l)estris  and  otlier  Basidiomycetous  Fungi.  By  Margaret  C.  Ferguson, 
cooi)erating  with  Vegetables  Pathological  and  Physiological  Investiga- 
tions.    Pi).  4;J.  pis.  ;J.     Bulletin  No.  10.     June,  1JK)2.     Price,  10  cents  . .      -2.500 

The  Relation  of  Nutrition  to  the  Health  of  Plants.  By  Albert  F.  Woods, 
Pathologist  an<l  Physiologist.  Bureau  of  Plant  Industry.  Pp.  ii,  155- 
176.  (Koprint  from  Yoarl>ook  of  Department  of  Agriculture  for  1901.) 
June.  1902 l.UOO 

Progress  in  Plant  and  Animal  Breeding.  By  Willet  M.  Ha^,  M.  Agr.. 
Agriculturist.  Minnesota.  Agricultural  Experiment  Station.  Pp.  ii, 
217-282.  (Reprint  from  Yearbo«.)k  of  Department  of  Agriculture  for 
1901.)     June,  1902 .      1,000 

Agricultural  Steeds — Wh(?re  (rrown  and  How  Handled.  By  A.  J.  Pieters, 
Botanist,  in  Charge  of  S<'(m1  La})orat<)ry.  Bureau  of  Plant  Industry. 
I>.  iv,  2:'>.S-2r»n.  pis.  4.  figs.  2.  (Reprint  from  Yearl)ook  of  Deimrtment 
of  Agriculture  for  1901.)     June,  1902 500 

Agriculture  in  the  Trojdcal  Islands  of  the  United  States.  By  O.  F.  Cook. 
Botiinist.  in  Charge  of  Investigations  in  TropiciU  Agriculture,  Bureau 
of  Plant  Industry.     Pp.  iv,  ;U9-;3r)S.  pis.  6.     (Reprint  from  Yearbook  of 

Department  of  Agriculture  for  \m\ . )     June,  h)02 TOO 

■'^xe  Home  Fruit  (larden.  Bv  L.  C.  (''»r])ett.  Horticulturist.  Bureau  of 
^Imt  Industry.  Pp.  ii.  4:n-14r).  fig-  >.  (Reprint  from  Yearbook  of 
V*p-J^^"^'^»^^  '»    A.^'•^v.•uHure  ^'»v  '*>0i  "ue.  1902 H.iiOO 
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Copies. 
■cial  Apple  Orcharding.    By  G.  B.  Brackett,  Pomologist,  Bureau 
nt  Industry.    Pp.  ii,  593-608,  pis.  4.     (Reprint  from  Yearbook  of 

tment  of  Agriculture  for  1901 . )    June,  1902 2, 000 

me  Fruit  Garden:  Preparation  and  Care.  By  L.  C.  Corbett, 
julturist.  Bureau  of  Plant  Industry.  Pp.  20,  figs.  6.  Farmers' 
;in  No.  1 54.    June ,  1 902 30, 000 

Botanical  Investigations  and  Experiments. 

ntions  from  the  U.  S.  National  Herbarium,  Vol.  VI,  Plant  Life  of 

aa.    An  account  of  the  Distribution,  Modes  of  Association,  and 

tions  of  the  Flora  of  Alabama,  Together  with  a  Systematic  Cata- 

ot  the  Plants  Growing  in  the  State.    Prepared  in  cooperation 

the  Geological  Survey  of  Alabama  by  Charles  Mohr,  Ph.  D. 

21,  pis.  13.    July,  1901.     Price,  50  cents 1,000 

rcial  Plant  Introduction.  By  Jared  G.  Smith,  Chief  of  Section  of 
md  Plant  Introduction.    Pp.  ii,  131-144.     (Reprint  from  Yearbook 

pMtmentof  Agriculture  for  1900.)     July,  1901 5,000 

oisonous  Plants  of  the  Northern  Stock  Ranges.  By  V.  K.  Chesnut, 
arge  of  Poisonous  Plant  Investigations,  Division  of  Botany.  Pp. 
5-324,  pis.  3,  figs.  4.     (Reprint  from  Yearbook  of  Department  of 

ulture  for  1900.)     July,  1901... 3,000 

Commercial  Varieties  of  Vegetables.  By  W.  W.  Tracy,  jr. ,  Assist- 
Mvision  of  Botany.     Pp.  iii,  543-550.     (Reprint  from  Yearbook  of 

ment  of  Agriculture  for  1900.)     July,  1901. 2,000 

ive  Palm  and  its  Culture.  By  Walter  T.  Swingle,  Agricultural 
)rer.  Section  of  Seed  and  Plant  Introduction.  Pp.  v,  453-490, 
,  figs.  7.     (Reprint  from  Yearbook  of  Department  of  Agriculture 

K)0.)     August,  1901 3,000 

And  How  to  Kill  Them.  By  Lyster  H.  Dewey,  Assistant  Botan- 
E*p.  32,  figs.  10.    Farmers'  Bulletin  No.  28.     (Reprint.)     August, 

,10,000 

jrint,  October,  1901 35,000 

(utions  from  the  U.  S.  National  Herbarium.  Vol.  VH,  No.  2. 
)rigin  and  Distribution  of  the  Cocoa  Palm.    By  O.  F.  Cook.     Pp. 

-293.    September,  1901.     Price,  5  cents 2,500 

an  Ginseng:  Its  Commercial  History,  Protection,  and  Cultivation. 
Feorge  V.  Nash.  Revised  and  extended  by  Maurice  G.  Eains. 
J,  figs.  5.    Bulletin  No.  If).    Revised  edition.    (Reprint.)    October, 

Price,  5  cents 500 

jrint,  January,  1902 1, 500 

jrint.  May,  1902 3,000 

f  Commercial  Saltbushes.    By  G.  N.  Collins.    Pp.  28,  pis.  8.    Bul- 

No.  27.     October,  1901.     Price,  15  cents 5,000 

layote:  A  Tropical  Vegetable.  By  O.  F.  Cook,  Special  Agent  for 
ical  Agriculture.    Pp.   31.  pis.   8.     Bulletin  No.  28,  Division  of 

ly.     October,  1901 .     Price .  10  cents 4, 000 

ilture  in  the  United  States.  By  Dr.  S.  A.  Knapp.  Pp.  28.  Farm- 
Julie  tin  No.  110.     (Reprint.)     November,  1901 20,000 

)ver  Seed:  Information  for  Purchasers.  By  A.  J.  Pieters,  Assist- 
otanist.  Division  of  Botany,  In  Charge  of  Pure  Seed  Investigations. 
1,  figs.  2.    Fanners' Bulletin  No.  123.     (Reprint.)    October,  1901.     20,000 

mnt,  December,  1901 20,000 

print.  May,  1903 20,000 

)d  Coats  of  Certain  Species  of  the  Genus  Brassica.  By  A.  J.  Pie- 
md  Vei-a  K.  Charles.     Pp.  19,  figs.  6.     Bulletin  No.  29.     Novem- 

901.     Price,  5  cents. 5,000 

mtions  from  the  U.  S.  National  Herbarium.  Vol.  V,  No.  6.  Repprt 
Botanical  Survey  of  the  Dismal  Swamp  Region.  By  Thomas  H. 
tiev.     Pp.  X,  321-585,  x,  pis.  13,  figs.  40,  msLps  2.    November,  1901. 

,  50  cents 1,000 

)r  Seed  and  Fil)er  in  the  United  States.  By  Charles  Richards 
e.  Special  Agent  for  Fiber  Investigations.  Pp.  16.  Farmers'  Bul- 
No.  27.     (Reprint.)     November,  1901 20,000 
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Copiffl. 

The  Farmers'  Interest  in  Good  Seed.  By  A.  J.  Pieters,  In  Charge  of 
Pure  Seed  Investigations,  Division  of  Botany.  Pp.  24,  figs.  7.  Farm- 
ers* Bulletin  No.  11 1 .     (Reprint. )     November,  1901 10, OOU 

Reprint,  December,  1901  _ 3o,00i) 

Reprint,  May,  1902  . 20,000 

Reprint,  May,  1902 10,000 

The  Stock -Poisoning  Plants  of  Montana:  A  Preliminary  Report.  By 
V.  K.  Chesnut  and  E.  V.  Wilcox.  Pp.  150,  pis.  36.  Bulletin  No.  26. 
(Reprint.)     December.  1901.     Price,  25  cents ."»00 

Thirty  Poisonous  Plants  of  the  United  States.  By  V.  K.  Chesnnt,  Assist- 
ant Botanist,  U.  S.  Department  of  Agriculture.  Pp.  32,  figs.  24. 
Farmers'  Bulletin  No.  86.     ( Reprint. )     December,  1901 20, 000 

Hop  Growing  in  California.  By  Daniel  Flint.  Pp.  28,  figfs.  2.  Farmers' 
Bulletin  No.  115.     (Reprint.)     December.  1901 20,000 

Contributions  from  the  U.  S.  National  Herbarium.  Vol.  VH,  No.  3. 
Plants  used  by  the  Indians  of  Mendocino  County,  Cal.  By  V.  K.  Ches- 
nut. Pp.  vi,  295-408,  ^ii,  pis.  x-xxi,  figs.  66-78.  January,  1902.  Price, 
15  cents 1.000 

Gross  and  Forage  Plant  Investigatioiis, 

List  of  the  Publications  of  the  Division  of  Agrostology.  .  By  F.  Lamson- 
Scribner,  Agrostologist.     Pp.  8.     Circular  No.  36.    July,  1901 4. 000 

Economic  Grasses.  By  F.  Lamson-Scribner,  Agrostologist.  Pp.  85,  pis. 
3,  figs.  91.  Bulletin  No.  14.  Revised.  (Reprint.)  AngUBt,  1901. 
Price,  lOcents 1.000 

Our  Native  Pasture  Plants.  By  F.  Lamson-Scribner,  Agrostologist.  Pp. 
ii,  581-598,  pis.  4,  figs.  11.  (Reprint  from  Yearbook  of  Department  of 
Agriculture  for  1900.)     August,  1900 2.000 

Cattle  Ranges  of  the  Southwest:  A  History  of  the  Exhaustion  of  the 
Pasturage  and  Suggestions  for  Its  Restoration.  By  H.  L.  Bently ,  Special 
Agent  in  Charge  of  Grass  Station  at  Abilene,  Tex.    Pp.  32,  figs.  9. 

Farmers'  Bulletin  No.  72.     ( Reprint. )     August,  1901 10, 000 

Reprint,  November,  1901 30,000 

Millets.     By  Thomas  A.  Williams,  Assistant  Agrostologist.     Pp.  28,  figs. 

(i.    Farmers'  Bulletin  No.  101 .     ( Reprint. )     August,  1901 10, 000 

Reprint,  November,  1901 _ 35.000 

Southeni  Forage  Plants.  Compiled  from  the  publications  of  the  Division 
of  Agrostology  bv  F.  Lamson-Scribner,  Agrostologist.    Pp.  48,  fiigs.  14. 

Farmers'  Bulletin  No.  1 02.     ( Reprint. )     August,  1901 10, 000 

Reprint,  November,  1001 30,000 

Field  Work  of  the  Division  of  Agrostology:  A  Review  and  Summary  of 
the  Work  Done  since  the  Organization  of  the  Division  July  1,  1895. 
By  Cornelius  L.  Sh(»ar,  Assistant  Agrostologist.  Prei>ared  under  the 
direction  of  F.  Lamson-Scribner,  Agrostologist.  Pp.  67,  mai>s  8,  pis. 
28.     Bulletin  No.  25.     September,  1901 .     Price,  15  cents  3, 000 

Alfalfa  or  Lucern.     Bv  Jared  G.  Smith,  Assistant  Agrostologist.     Pp.  24, 

figs.  3.     Fanners'  Bulletin  No.  31 .     (Reprint. )     September,  1901 15. 000 

Reprint,  November.  1901 25.000 

Reprint,  May,  1902 20,000 

Sorghum  as  a  Forage  Crop.     By  Thomas  A.  Williams,  Assistant  Agros- 
tologist.    Prepared  under  the  direction  of  the  Agrostologist.     Pp.  19, 
fig.  1.    Fanners' Bulletin  No.  50.     Revised.    (Reprint.)    October,  1901.     20.000 
Reprint,  Noveml>er,  1901 20,000 

Saltbushea.  By  P.  Beveridge  Kennedy,  Ph.  D.,  Assistant  in  the  Division 
of  Agrostolog>\  Prepared  under  the  direction  of  the  Agrostologist. 
Pp.  20.  figs.  9.     Fanners*  Bulletin  No.  108.     (Reprint.)     October,  1901.     15,000 

Reprint,  December,  1901 25,000 

Reprint,  January,  1902 20,000 

The  Soy  Benin  as  a  Forage  Crop.  By  Thomas  A.  Williams,  Assistant 
Agrostologist.  Prepared  under  the  direction  of  the  Agrostologist. 
With  an  Appendix  on  Soy  Beans  as  Food  for  Man.  By  C.  F.  Lang- 
worthy,  Ph.  D..  Office  of  Experiment  Stations.  Pp.  24,  figs.  4. 
Farmers'  Bulletin  No.  58.     ( Reprint. )     November,  1901 40, 000 

Meadows  and  Pastures:  Formation  and  Cultivation  in  the  Middle  Eastern 
States.     By  Jared  G.  Smith,  Assistant  Agrostologist.     Pp.  28,  figs.  9. 
Fannors'BiilletinNo.OO.    Revised  edition.  (Reprint.)  November,  1901..    30,000 
?«t>ri„t,  Mny,  1902 30,000 
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Copies. 

)wpeas.     By  Jared  G.  Smith,  Assistant  Agrostologist.    Pp.  16,  fig.  1. 

Farmers'  Bnlletin  No.  89.     (Reprint. )    November,  1901 . .     40, 000 

Reprint,  Jmie,  1903 20,000 

Pomological  Investigations, 

he  Inflnence  of  Refrigeration  on  the  Fruit  Industry.  By  William  A. 
Taylor,  Assistant  Pomologist.  Pp.  iii,  561-580,  pis.  5.  (Reprinted  from 
Yearbook  of  U.  S.  Department  of  Agricnltnre  for  1900. )  Angnst,  1901 .  4, 000 
runes  and  Prune  Culture  in  Western  Europe,  with  special  Reference  to 
Existing  Conditions  in  the  Pacific  Northwest.  By  Edward  R.  Lake, 
Professor  of  Botany  and  Horticulture,  Oregon- State  Agricultural  Col- 
lege. Pp.  23,  pis.  10.  Bulletin  No.  10.  October,  1901.  Price,  10  cents.  12,000 
he  Apple  and  How  to  Grow  It.  By  G.  B.  Brackett,  Pomologist.  Pp. 
32,  figs.  10.    Farmers'  Bulletin  No.  113.    (Reprint.)    November,  1901 ...    40, 000 

Reprint.  March,  1902 30,000 

he  Fig:  Its  History,  Culture,  and  Curing,  with  a  Descriptive  Catalogue 
of  the  Known  Varieties  of  Figs.  By  Gustav  Eisen,  Ph.  D.  Pp.  317, 
pis.  15,  figs.  93.    Bulletin  No.  9.    February,  1902.    Price,  35  cents 1, 000 

Vegetable  Pathological  and  Physiological  Investigations, 

.  New  Wheat  Industry  for  the  Semiarid  West.  By  Mark  Alfred  Carle- 
ton,  Cerealist.    Pp.8.    Circular  No.  18.    July,  1901 5,000 

Qccassful  Wheat  Growing  in  Semiarid  Districts.  By  Mark  Alfred  Carle- 
ton,  Cerealist,  Division  of  Vegetable  Physiology  and  Pathology.  Pp. 
ii,  529-542.     (Reprinted  from  Yearbook  of  Department  of  Agriculture 

for  1900.)    July,  1900 .      5,000 

praying  for  Fruit  Diseases.  By  B.  T.  Galloway,  Chief  of  Divison  of  Vege- 
table Physiology  and  Pathology.    Pp.  12,  figs.  6.    Farmers'  Bulletin 

No.  38.     (Reprint.)    July,  1901 .1 10,000 

Reprint,  October,  1901 10,000 

Reprint,  December,  1901 25, 000 

Reprint,  June,  1902 20,000 

he  Cultural  Characters  of  Pseudomonas  Hyacinthi.  Ps.  Campestris,  Ps. 
Phaseoli,  and  Ps.  Stewarti— Four  One-FlaffeUate  Yellow  Bacteria  Para- 
sitic on  Plants.  By  Erwin  F.  Smith,  Pathologist,  in  Charge  of  Labo- 
ratory of  Plant  Pathology.    Pp.  153,  fig.  1.    Bulletin  No.  £8.    August, 

1901.    Price,  10  cents 1,000 

Reprint,  June,  1902... 1,000 

ungous  Diseases  of  Forest  Trees.  By  Hermann  von  Schrenk,  Instruc- 
tor in  the  Shaw  School  of  Botanv,  and  Sx>ecial  Agent  in  the  Division  of 
Vegetable  Physiology  and  Pathology,  Department  of  Agriculture.  Pp. 
iii,  199-210,  pis.  5.     (Reprinted  from  Yearbook  of  U.  S.  Department  of 

Agriculture  for  1900.)     August,  1901 _ 5,000 

ommercial  Pear  Culture.    By  M.  B.  Waite,  Assistant  Chief,  Division  of 
Vegetable  Physiology  and  Pathology.    Pp.  iii,  369-396,  pis.  8.     (Reprint 
from  Yearbook  of  Department  of  Agriculture  for  1900. )    August,  1901 . .      5, 000 
[ow  to  Grow  Mushrooms.    By  William  Falconer,  under  the  Supervision 
of  the  Division  of  Vegetable  Physiology  and  Pathology.    Pp.  20,  figs.  14. 

Farmers'  Bulletin  No.  53.     (Reprint. )    August,  1901  _ 10. 000 

Reprint,  December,  1901 35,000 

lant  Breeding.  By  Willet  M.  Hays,  Professor  of  Agriculture,  University 
of  Minnesota.    Pp.  72,  pis.  6,  figs.  21.    Bulletin  No.  29.    September, 

1901.     Price,  10  cents 5,000 

he  Black  Rot  of  the  Cabbage.  By  Erwin  F.  Smith,  Division  of  Vege- 
table Physiology  and  Pathology.    Pp.  22,  fig.  1.    Farmers'  Bulletin  No. 

68.     (Reprint.)     November,  1901 30,000 

he  Grain  Smuts:  How  They  are  Caused  and  How  to  Prevent  Them.  By 
Walter  T.  Swingle,  Special  Agent,  Division  of  Vegetable  Physiology  and 
Pathology.    Pp.  20,  figs.  8.    Farmers'  Bulletin  No.   75.     (Reprint.) 

November,  1901 25,000 

otato  Diseases  and  Their  Treatment.  By  B.  T.  Galloway,  Chief  of  the 
Division  of  Vegetable    Physiology  and  Pathology.    Pp.  12,  figs.  4. 

Farmers'  Bulletin  No.  91 .     (Reprint. )    December,  1901 40, 000 

Reprint,  February,  1902 30,000 
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Copies. 

(xrape  Diseases  on  the  Pacific.  Coast.  By  Newton  B.  Pierce,  Division  of 
Vegetable  Physiology  and  Pathology.  Pp.  15,  figs.  8.  Farmers'  Bnlle- 
tinNo.  'SO.     (Reprint.)     January,  1902. 15.000 

Peach  Growing  for  Market.  By  Erwin  F.  Smith,  Division  of  Vegetable 
Physiology  and  Pathology.  Pp.  24,  figs.  21.  Farmers'  Bulletin  No.  33. 
(Reprint.)     February,  1902 20,000 

Methods  of  Propagating  the  Orange  and  Other  Citrus  Fruits.  By  Herbert 
J.  Webber,  Assistant,  Division  of  Vegetable  Physiology  and  Pathology, 
U.  S.  Department  of  Agriculture.  Pp.  ii,  471-489.  figs.  13.  (Reprinted 
with  revision  from  the  Yearbook  of  the  Department  of  Agricultrire  for 
1896.     (Reprint.)     April,  1902 5,000 

The  Bermuda  Lily  Disease:  A  Preliminary  Report  of  Investigations.  By 
Albert  F.  Woods,  Assistant  Chief,  Division  of  Vegetable  Physiology 
and  Pathologv.  Pp.  15,  figs.  4.  Bulletin  No.  14.  (Reprint.)  Jtme, 
1902.     Price,5cents 1.000 

DIVISION   OF   PUBLICATIONS. 

Development  of  the  Trucking  Interests.  By  F.  S.  Earle,  Horticulturist 
and  Mycologist  of  the  Alabama  Experiment  Station.  Pp.  iii,  437-452. 
( Reprint  f  n  )m  Yearbook  of  Department  of  Agriculture  for  1 900. )  July, 
1 90 1 5. 000 

William  Saunders.  By  the  Editor.  Pp.  625-630,  pi.  1.  (Reprint  from 
Yearbook  of  Department  of  Agriculture  for  1900.)     July,  1901 250 

Publications  of  theU.  S.  Department  of  Agriculture  for  sale  by  the  Super- 
intendent of  DcK'uments,  Union  Building,  Washington,  D.  C.  Corrected 
to  August  1.1901.     Pi).40.     (No.  179.)     Eighth  edition.     August,  1901..    10,000 

Free  Delivery  of  Rural  Mails.  By  Charles  H.  Greathouse,  M.  A.,  Edi- 
torial Clerk.  Division  of  Publications.  Pj).  iii,  513-528,  pis.  4,  figs.  2. 
(Reprint  from  YearlHX>k  of  U.  S.  Department  of  Agriculture  for  1900.) 
August,  1901  ..  .     -.    1.<K)0 

Suggestions  to  Southc^rn  Fanners.     Prepared  in  the  Division  of  Publica- 
tions.    Pp.  48.     Farmers'  Bulletin  No.  98.     (Reprint. )     August,  1901 . .     10,000 
Reprint,  October,  1901 . 30,(HW 

The  Vegetable  Garden.  By  Charles  H.  Greathouse,  A.  M..  Division  of 
Publications.     Pj).  24.  figs.  8.     Farmers'  Bulletin  No.  94.     (Reprint.) 

October.  1901 30,000 

Reprint,  April,  1902    .     30.000 

Practical  Suggestions  for  Farm  Buildings.     By  George  G.  Hill.     Pp.  48, 

figs.  28.     Farmers' Bulletin  No.  126.     (Reprint.)     October.  1901 15.000 

Reprint.  January.  1902 30,<M)0 

Reprint,  :M4irch,'l902  ...  . . 30.000 

Reprint,  May ,  1 902 30. 000 

Organizaticm  of  Department  of  Agriculture,  1901-1902.  By  Geo.  Wm.  Hill, 
Chief  of  Division.     Pp.  20.     Circular  No.  1 .     December,  1901 3. 000 

Asparagus  Culture.  By  R.  B.  Handy,  Division  of  Publications.  Pp.  40. 
figs.  17.     Farmers'  Bulletin  No.  61 .     (Reprint.)     December,  1901 20, (WO 

R(a)ort  of  the  Editor  for  1901.     By  Geo.  Wm.  Hill.     Pp.  iii,  271-324. 

(From  Annual  Re] K)rts  Department  of  Agric^ulture.)     January,  1902..      1.500 

List  of  Bulletins  and  Circulars  Issued  by  the  U.  S.  Department  of  Agri- 
culture and  Available  for  Free  Distribution.  Corrected  to  January  1, 
1902.     Pp.24.     No.  247.     Seventh  eflition.     March,  1902 ^     lO.OOO 

Sheep.  Hogs,  and  Horses  in  the  Pacific  Northwest.  I.  Sheep  Hnsbandr}', 
by  James  Withycombe,  V.  S. ,  Director  of  the  Oregon  Experiment  Sta- 
tion: II.  Hog  Raising,  ])y  Hiram  T.  French,  M.  S. ,  Agriculturist  of  the 
Idaho  Experiment  Station:  III.  The  Horse  Industry,  by  S.  B.  Nelson, 
D.  V.  M.,  Professor  of  Veterinary  Science  in  the  Washington  Agricul- 
tural (V.llege.  Pp.  28,  figs.  2.  Farmers'  Bulletin  No.  117.  (Reprint.) 
Marcli,  1902. :iO,000 

Clearing  New  Land.  By  Franklin  Williams,  jr..  Farmer  and  Horticnl- 
turist,   Fairfax  Countv,  Va.     Pp.  24,  figs.   7.     Farmers'  Bulletin  No. 

loO.     Mav.  1902 * ... 30,000 

Reprint,  June,  1902 30,000 

Monthly  Li.st  of  Publications.     Pp.  4.     June,  1901 58,000 

Monthlv  List  of  Publications.     P]).  4.     July,  1901 58,000 

Vonthly  List  of  Publicat->ns.     Pp.  H.     August,  1901 (JO,  000 
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Copied. 

Monthly  List  of  Publications.  Pp.  4.    September,  1901 62, 000 

Monthly  List  of  Publications.  Pp.  8.    October,  1901 62, 000 

Monthly  List  of  Publications.  Pp.  4.    November,  1901 62, 000 

Monthly  List  of  Publications.  Pp.  4.    December,  1901 62, 000 

Monthly  List  of  Publications.  Pp.  6.    January,  1902 . .  .  65, 000 

Monthly  List  of  Publications.  Pp.  4. .  February,  190:3 65, 000 

Monthly  List  of  Publications.  Pp.4.    March,  1902 65,000 

Monthly  List  of  Publications.  Pp.  4.    March,  1902.     (Reprint) 2, 500 

Monthly  List  of  Publications.  Pp.  4.    April,  1902 70, 000 

Monthly  List  of  Publications.  Pp.  7.    May,  1902 75,000 

OFFICE  OF  PUBLIC  ROAD  INQUIRIES. 

Mountain  Boads.  By  James  W.  Abbott,  Special  Agent  in  Office  of  Public 
Road  Inquiries  for  Western  Division.  Pp.  iii,  183-198.  (Reprint  from 
Yearbook  of  Department  of  Agriculture  for  1900. )     July,  1901 3, 000 

Proceedings  of  the  International  Good  Roads  Congress,  held  at  Buffalo, 
N.  Y.,  September  16  to  21,  1901.  Pp.  100.  Bulletin  No.  21.  Decem- 
ber, 1901 .     Price,  5  cents 10, 000 

Reprint,  May,  1902 10,000 

Good  Roads  for  Farmers.  By  Maurice  O.  Eldridge,  Acting  Director, 
Office  of  Public  Road  Inquiries.    Pp.  47,  figs.  49.     Farmers'  Bulletin 

No.  95.     (Reprint.)     December,  1901 40,000 

Reprint,  April,  1902.. 30,000 

List  of  National,  State,  and  Local  Road  Associations  and  Kindred  Organ- 
izations in  the  United  States.     By  Martin  Dodge,  Director.    Pp.  13. 

Circular  No.  86.     January ,  1902  . . 500 

Repri n t ,  March .  1 902 600 

Report  of  the  Office  of  Public  Road  Inquiries  for  1901.     By  Martin  Dodge, 

Director.     Pv-  i",  235-252.    January,  1902 500 

Reprint,  February,  1902 500 

Earth  Roads.  By  Maurice  O.  Eldridge.  Assistant  Director,  Public  Road 
Inquiries.    Pp.  24,  figs.  20.    Farmers'  Bulletin  No.  136.    February,  1902.     10, 000 

Reprint,  March ,  1 902 30, 000 

Reprint.  June,  1902 30,000 

Repairs  of  Macadam  Roads.  By  E.  G.  Harrison,  C.  E.  Pp.  14.  Circu- 
lar No.  30.     March,  1902.. _ 10,000 

Money  Value  of  Good  Roads  to  Farmers.  By  W.  C.  Latta,  "Purdue  Uni- 
versity, Lafayette,  Ind.     Pp.  4.     Circular  No.  23.     (Reprint.)     April, 

1902 10,000 

Reprint,  June,  1902 5, 000 

Earth  Roads:  Hints  on  Their  Construction  and  Repair.  Compiled  by 
Roy  Stone,  Special  Agent  in  Charge  of  Road  Inquiry.  Pp.  20,  figs.  11. 
Bulletin  No.  8.     ( Reprint. )     June,  1902.     Price,  5  cents 1 ,  000 

State  Aid  to  Road  Building  in  New  Jersey.  By  Edward  Burrough,  Chair- 
man of  the  New  Jersey  State  Board  of  Agriculture  and  State  Commis- 
sioner of  Public  Roads.  Pp.  20.  Bulletin  No.  9.  (Reprint.)  June, 
1902. - 5,000 

Wide  Tires.  Laws  of  Certain  States  Relating  to  Their  Use,  and  Other 
Information.  Compiled  by  Roy  Stone,  Special  Agent  in  Charge  of  Road 
Inquiry.  Pp.  16.  Bulletin  No.  12.  (Reprint.)  June,  1902.  Price,  5 
cents 5, 000 

Notes  on  the  Emplo>Tnent  of  Convicts  in  Connection  with  Road  Building. 
Compiled  by  Roy  Stone,  Director.  Pp.  21,  pis.  4.  Bulletin  No.  16, 
Revised.     (Reprint. )     June,  1902.     Price,  5  cents  . . .- 5, 000 

Going  in  Debt  for  Good  Roads.  (Address  delivered  by  Judge  Thayer,  of 
Clinton,  l^efore  the  Iowa  Bankers'  Association  at  their  Annual  Meeting 
in  Council  Bluffs,  May  24, 1893.)  Pp.  6.  Circular  No.  26.  (Reprint.) 
June,  1902. _      5,000 

Cost  of  Hauling  Farm  Products  to  Market  or  to  Shipping  Points  in  Euro- 
pean Countries.  By  Roy  Stone,  Director  of  Road  Inquiry.  Pp.  12. 
Circular  No.  27.     June,  1902 _       1,000 

Office  of  Road  Inquiry.  By  Roy  Stone,  Director  of  Office  of  Road  Inquiry. 
Object-Lesson  Roads.  By  Roy  Stone,  Director  of  Office  of  Road  In- 
quiry. Pp.  175-180, 373-382,  pis.  2,  fig.  1.  (Reprint  from  Yearbook  of 
Departmentof  Agriculture  for  1897.)    June,  1902 2,000 
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Vaprn 
Road  Building  with  Convict  La1)or  in  the  Sonthem  States.    By  J.  A. 
Holmes,  Special  Agent  in  Office  of  Public  Road  Inquiries  for  Southern 
Division.    Pp.  319-332,  pis.  5.     (Reprint  from  Yearbook  of  Department 

of  Agriculture  for  1901.)     June.  1902 5,000 

Government  Cooperation  in  Obiect-Lesson  Road  Work.  By  Martin 
Dodge,  Director  of  the  Office  of  Public  Road  Inquiries.  Pp.  ii,  409-414, 
pis.  2.  (Reprint  from  Yearbook  of  Department  of  Agriculture  for 
1901.)    June,  1902 2,000 

BUREAU  OF  SOILS. 

Solution  studies  of  Salts  Occurring  in  Alkali  Soils.  By  Frank  K.  Cam- 
eron, L\'man  J.  Briggn,  and  Atherton  Seidell.  Pp.  89,  figs.  10.  Bulletin 
No.  18.*  August.  1901.     Price,5cents 2,500 

The  World's  Exhibit  of  Leaf  Tobacco  at  the  Paris  Exposition  of  1900. 
By  Marcus  L.  Floyd,  Tobacco  Expert.  Division  of  Soils.  Pp.  ii.  157- 
166,  pis.  2.  (Reprint  from  Yearbook  of  DejMurtment  of  Agriculture  for 
1900.)     August,  1901 4,000 

Objects  and  Methods  of  Investigating  Certain  Physical  Properties  of 
Soils.  Bv  Lyman  J.  Briggs.  Assistant  Cliief  and  Physicist,  Division 
of  Soils.  *  P]).  ii,  397-410,  pis.  2,  figs.  2.  (Reprint  from  Yearbook  of 
Department  of  Agriculture  for  1900. )    Au^nist,  1901 1,000 

Catalogue  of  the  First  Four  Thousand  Saniples  in  the  Soil  Collection  of 
the  Division  of  Soils.  By  Milton  Whitney,  Chief  of  Division  of  Soils. 
Pp.  140.  Bulletin  No.  16.  (Reprint.)  September,  1901.  Price,  10 
cents 500 

Reclamation  of  Salt  Marsh  Lands.    By  Thos.  H.  Means,  Assistant.    Pp. 

10.     Circular  No.  8.    September,  1901 3,500 

Tobacco  Soils.  By  Milton  Whitney,  Chief  of  Division  of  Soils.  Pp.  23. 
Farmers*  Bulletin  No  83.     ( Reprint.}     October,  1901 20, 000 

General  Review  of  the  Work  of  the  Division  of  Soils.  By  Milton  Whit- 
ney, Chief  of  Divi.sion.  Pp.  iii,  19-60.  (Reprinted  from  the  Report  on 
Field  Operations  of  the  Division  of  Soils  for  1 900. )    November,  1901 .  -  -        500 

Investigations  on  the  Physical  Properties  of  Soils.  By  Lyman  J.  Briggs. 
Pp.  ii .  4 1 3-421 .  ( Reprinted  from  the  Report  on  Field  Operations  of  ttie 
Division  of  Soils  for  1900.)     November,  1901 500 

Farm  Drainage.  By  C.  G.  Elliott,  C.  E.,  Member  of  the  American 
Sociotv  of  C,Hvil  Engineers,  Peoria,  111.  Pp.  24,  figs.  6.  Farmers' 
Bulletin  No.  40.     (Reprint. )    November.  1901 30,000 

MetlKxls  of  Curing  Tobacco.  By  Milton  Whitney,  Chief  of  Division  of 
Soils.    Pp.16.    Farmers' Bulletin  No.  60.    Revised  edition.  (Reprint.) 

Novoml)er.  1901 20,000 

Reprint.  November.  1902 20,000 

The  Culture  of  Tobacco.  By  Otto  Carl  Butterweck.  Pp.  34.  Fanners' 
Bulletin  No.  82.     (Reprint.)    November,  1901 80,000 

Alkali  Lands.  By  Milton  Whitney  and  Thomas  H.  Means.  Pp.  23,  fig.  1. 
Farmers'  Bulletin  No.  88.     (Reprint. )     November,  1901 20,  OOO 

Soil  Survey  from  Raleigh  to  Newbem,  N.  C.  By  William  G.  Smith. 
Pp.  iii.  1S7-20O,  fi^s.  2.  (Reprintetl  from  the  Report  on  Field  Opera- 
tions of  the  Division  of  Soils  for  1900.)     December,  1901 1.000 

Application  of  the  Theory  of  Solution  to  the  Study  of  Soils.  By  Fnmk  K. 
Cameron.  Pp.  iii,  423-153.  (Reprinted  from  the  Report  on  Field 
()])erations  of  the  Division  < >f  Soils  for  1900. )     December,  1901 500 

Soil  Snrvev  Aroiuid  Imperial,  Cal.     By  Thos.  H.  Means  and  J.  Gamett 

Holmes.'   Pp.  20.  fi^s.  2.     Circular  No.  9.    January,  1902 2,500 

R.'print.  Febrnarv,  1002 1,000 

Rei-ort  of  the  Chief  of  the  Division  of  Soils  for  1901.  By  Milton  Whit- 
ney. Pp.  iii.  li:j-140.  (From  Annual  Reports,  Department  of  Agri- 
culture.)    Jannavy.  1902...    6.000 

Soil  Survey  in  Salt  River  Vail e v.  Arizona.  By  Thos.  H.  Means.  Pp. 
v,  2ST-:W2.     (Reprinted  from  the  Reix>rt  on 'Field  Operations  of  the 

Division  of  Soils  for  1900.)     March.  1902 1,500 

Trowing  Sumatra  Tobacco  Under  Shade  in  the  Connecticut  Valley.  By 
Milton  Whitney.  Pp.  21.  pis.  7,  figs.  2.  Bulletin  No.  20.  April,  1902. 
Price,  10  cents 10,000 
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Instmctions  to  Field  Parties  and  Description  of  Soil  Types.  Field  season, 
1902.     Bnrean  of  Soils.    Pp.73.    April,  190:^ 800 

A  Soil  Snrvey  Around  Lancaster,  Pa.  By  Clarence  W.  Dorsejr.  Pp.  iii, 
61-84,  pis.  4,  figs.  2,  map.  (Reprinted  from  the  Reporiion  Field  Opera- 
tions of  the  Division  of  Soils  for  1900.)    April,  1902. 2,000 

Soil  Survey,  Montgomery  County,  Ohio.  By  Clarence  W.  Dorsey  and 
G^eo^ge  N.  Coffey.  Pp.  ii,  85-102,  pis.  3,  figs.  4,  map  1.  (Reprinted 
from  the  Report  on  Field  Operations  of  the  Division  of  Soils  for  1900.) 
April,  1902  - .  .       1,500 

Soil  Survey  of  Cecil  County,  Md.  By  Clarence  W.  Dorsey  and  Jay  A. 
Bonsteel.  Pp.  ii,  103-124,  figs.  6,  map  1.  (Reprinted  from  the  Rex)ori; 
on  Field  Operations  of  the  Division  of  Soils  for  1900. )    April,  1902 1, 000 

Soil  Survey  of  St.  Mary  County,  Md.  By  Jay  A.  Bonsteel.  Pp.  ii,  125-145, 
figfs.  4,  map  1.  (Reprinted  from  the  Report  on  Field  Operations  of  the 
Division  of  Soils  for  1900.)    April,  1902 1,500 

Soil  Survey  of  Calveri;  County,  Md.  By  Jay  A.  Bonsteel  and  R.  T.  Avon 
Burke.  Pp.  iii,  147-171,  fig.  1,  map  1.  (Reprinted  from  the  Report  on 
Field  Operations  of  the  Division  of  Soils  for  1900. )     April,  1902  _ 1, 500 

Soil  Survey  of  Kent  County,  Md.  By  Jay  A.  Bonsteel.  Pp.  ii,  173-186, 
map.  (Reprinted  from  the  Report  on  Field  Operations  of  the  Division 
of  Soils  for  1900.)     April,  1902 1,500 

Soil  Survey  Around  Santa  Ajia,  Cal.  By  J.  Gamett  Holmes.  Pp.  iii,  385- 
412,  pis.  8,  figs.  2,  maps  2.  (Reprinted  from  the  Report  on  Field  Oj)era- 
tionsof  the  Division  of  Soils  for  1900.)    April,  1902 500 

Capillary  Studies  and  Filtration  of  Clay  from  Soil  Solutions.  By  Lyman 
J. Briggs and  Macy  H.  Lapham.  Pp.  40,  figs.  5.  Bulletin  No.  19.  May, 
1902.    Price,  5  cents 2,200 

The  Purpose  of  a  Soil  Survey.  By  Milton  Whitney,  Chief  of  the  Bureau 
of  Soife.  Pp  iii,  117-132.  (Reprint  from  Yearbook  of  Department  of 
Agriculture  for  1901.)     May,  1902.. _ 100 

Soil  Survey  in  Weber  County,  Utah.  By  Frank  D.  Gardner  and  Charles 
A.  Jensen.  Pp.  iii,  207-247,  pi.  1,  maps  3.  (Reprinted  from  the  Report 
on  Field  Operations  of  the  Division  of  Soils  for  1 900. )     May,  1902 500 

Soil  Survey  in  the  Sevier  Valley,  Utah.  By  Frank  D.  Gardner  and 
Charles  A.  Jensen.  Pp.  iv,  243-2i85,  pis.  7,  figs.  7,  maps  4.  (Reprinted 
from  the  Report  on  Field  Operations  of  the  Division  of  Soils  for  1900.) 
May,  1902 500 

Soil  Survey  Around  Fresno,  Cal.    By  Thomas  H.  Means  and  J.  Gamett  • 
Holmes.    Pp.  iv,  333-384,  pis.  16,  figs.  8,  maps  2.     (Reprinted  from  the 
Report  on  Field  Operations  of  the  Division  of  Soils  for  1900. )    May,  1902.      1 ,  000 

DIVISION   OF  STATISTICS. 

Statistical  Matter  Relating  to  Principal  Crops  and  Farm  Animals,  Trans- 
portation Rates ,  etc . ,  in  the  United  States ,  1 900.    Pp.  753-861 .     ( Reprint 
from  Yearbook  of  Department  of  Agriculture  for  1900. )    July,  1901 ...    10, 000 
Reprint,  September,  1901 1,000 

Rates  of  Charge  for  Transporting  Garden  Truck ,  with  Notes  on  the  Growth 
of  the  Industry.  By  Edward  G.  Ward,  Jr.,  Exi)ert  in  Transportation 
Statistics,  and  Edwin  S.  Holmes,  Jr.,  Si)ecial  Agent.  Pp.  86,  Bulletin 
No.  21 ,  miscellaneous  series.    August,  1901 .    Price,  5  cents 10, 000 

Influence  of  Rye  on  the  Price  of  Wheat.  By  Edward  T.  Peters,  of  the 
Division  of  Statistics.  Pp.  iii,  167-182.  (Reprint  from  the  Yearbook 
of  the  U.  S.  Department  of  Agriculture  for  1901 . )    August,  190 1 1 ,  000 

Wheat  Growing  and  General  Agricultural  Conditions  in  the  Pacific  Coast 
Region  of  the  United  States.  By  Edwin  S.  Holmes,  Jr. ,  Division  of 
Statistics.    Pp.  44,  maps  4,  pis.  8.    Bulletin  No.  20,  miscellaneous  series. 

September,  1901 .    Price,  10  cents - _ 10, 000 

Reprint,  December,  1901 5, 000 

Wages  of  Farm  Labor  in  the  United  States.  Results  of  Eleven  Statistical 
Investigations,  1866-1899.  Prepared  Under  the  Direction  of  the  Statis- 
tician. Pp.47.  Bulletin  No.  22,  miscellaneous  series.  September,  1901. 
Price,  5  cents 30, 000 

Statistics  on  the  Fruit  Industry  of  California.  By  Edwin  S.  Holmes,  Jr. , 
Field  Agent,  Division  of  Statistics.  Pp.  11.  Bulletin  No.  23,  miscella- 
neous series.    December,  1901.    Price,  5  cents 10,000 
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Copies. 
Changes  in  the  Rates  of  Charge  for  Railway  and  Other  Transportation 
Services.     B>;  H.  T.  Newcomh.     Revised  by  Edward  G.  Ward,  Jr., 
Exi)ert  in  Transportation  Statistics.     Pp.  86.     BoUetin  No.  15,  miscella- 
neous series.     Revised  edition.     February,  1902.     Price,  5  cents 2i),000 

Report  of  the  Statistician.     By  John  Hyde.    Pp.  341-344.     (Reprinted 

from  Annual  Reports  Depai-tment  of  Agriculture  for  1901 . )   March ,  1902  'M 
Report  of  the  Statistician  for  1900.     By  John  Hyde.     Pp.  293-297.     (Re- 
printed from  Annual  Reports  Department  of  Agriculture  for  19()0.) 

April,  1902 300 

The  Futures  Demand  for  American  Cotton.  By  J.  L.  Watkins,  Cotton 
Expert.  Division  of  Statistics.  Pp.  ii,  193-206.  (Reprint  from  Year- 
book of  Department  of  Agriculture  for  1901 . )     May,  1902 2,(«i0 

The  Cotton-Seed  Industry.  By  Charles  M.  Daugherty.  of  the  Division  of 
Statistics.    Pj>.  ii,  285-298.     (Reprint  from  Yearbook  of  Department  of 

Agriculture  for  1901.)     Mav,  1902. 1.000 

Crop  Reporter.     Vol.  3,  No.  S.     Pp.  8.     July,  1901 .  85.000 

Crop  Reporter.     Vol.  3,  No.  4.     Pp.  8.     August,  1901 .  95,000 

Crop  Reiwrter.    Vol.  3,  No.  5.    Pp.8.    September,  1901 93.000 

Crop  Reporter.     Vol.  3,  No.  6.     Pp.  8.     October,  1901. ....     .  .93,000 

Crop  Reporter.     Vol.  3,  No.  7.     Pp.8.     November,  1901 94,000 

Crop  Reporter.     Vol.  3,  No.  8.     Pp.  8.     December,  1901- 93,iX)0 

Crop  Reporter.     Vol.  3,  No.  9.     Pp.  8.     January,  1902 94.000 

Crop  ReiH)rter.     Vol.  3,  No.  10.     Pp.  8.     February,  1902 94.000 

Crop  Reporter.     Vol.  3,  No.  11.     Pp.8.     March,  1902 .    .  94,000 

Crop  Reporter.     Vol.  3,  No.  12.     Pp.8.     April.  1902 94,  (NH) 

Crop  Reporter.    Vol.  4,  No.  1.     Pp.8.     May,  1902 94,0iK) 

Crop  Rei)orter.     Vol.  1,  No.  3.     Pi).  4.     July,  1899  (Rep.) m) 

Crop  Reporter.     Vol.  4,  No.  2.     Pp.  8.     June,  1902. 94,000 

Crop  Reporter.    Vol.  l,No.  1.    Pp.4.     May,  1899  (Rep.) 500 

WEATHER   BUREAU. 


Monthly  Weather  Review  (A  summary  by  months  of  weather  conditions 
throughout  the  United  States,  bas(Ml  upon  reports  of  nearly  3,000  regu- 
lar and  voluntarv  observers).     Quarto  size.     Price  20  cents  each. 

Vol.  XXIX,  No.  4.     April,  1901.     Pp.  145-199,  charts  9 4.500 

Vol.  XXIX.  No.  5.     May,  1901.     Pp.  201-241, pis.  4,  charts  10 4,500 

Vol.  XXIX.  No.  6.     June,  1901.     Pp.  243-289,  pis.  4. figs. 2. charts  9  . .      4.500 

Vol.  XXIX.  No.  7.     Julv,  1901.     Pp.  291-339, pi.  1, charts 9 4,500 

Vol.  XXIX.  No.  8.     August,  1901.     Pp.  341-397, pis.  3, charts  8 4,500 

Vol.  XXIX.  No.  9.     September,  1901.     Pp.  399-445, charts  10 4,550 

Vol.  XXIX,  No.  10.     October,1901.    Pp.  447-487.pl.  1,  figs.  2. charts 9.      4,550 
Vol.  XXIX,  No.  11.     November,  1901.     Pp.  489-533, charts  13  .      .    ..      4.600 

Vol.  XXIX,  No.  12.     December,  1901.     Pp.  535-589,  charts  10 4,600 

Vol.  XXIX.     Annual  Summary  for  1901 .     Pi),  ix,  591-613,  charts  7 . .        4, 600 

Vol.  XXX,  No.  1 .     January.  1902.     Pp.  1-59,  charts  10 4, 600 

Vol.  XXX,  No.  2.     February.  1902.     Pp.  61-lOH,  charts  10 .        4,600 

Vol.  XXX,  No.  3.     March,  1902.     Pp.  109-150,  charts  9 4,600 

Compilation  of  Weather  Forecasts.  By  Alfred  J.  Henry,  Professor  of 
Mett'orolo^^y,  Weather  Bureau.  Pp.  iii,  107-1 14.  pis.  3,  fig.  1.  (Reprint 
from  Yearbook  I".  S.  Department  of  Agriculture  for  1900.)     August, 

1901 -    ..      - 2,000 

Hot  Wavrs:  Conditions  Which  Produce  Them  and  Their  Effect  on  Agri- 
culture. By  Alvin  T.  Burrows,  ()b.s€*rver.  Weather  Bureau.  Pp.  iii, 
325-330,  i)ls.' 3.  (Reprint  from  Yearbook  U.  S.  Department  of  Agri- 
culture for  1900. )     August,  1901 - 2,000 

Si>ecial  Kei)ort  on  the  Hurricane  of  August  13-10.  1901,  on  the  Lonisiana 
and  Mississippi  coasts.  By  Isaac  M.  Cline.  Forecast  Official  in  charge 
of  Xho  West  (iulf  district  at  New  Orleans.  La.  St-ptember,  1901 .  Pp.  6  2.O00 
WeatlKT  Bureau  Exhibit,  Pan-American  Exhilntion.  By  D.  T.  Maring, 
Weather  Bureau.  Prepared  under  the  direction  of  Willis  L.  Moore, 
Chief  r.  S.  Wcatlier  Bureau.  Pp.  4,  frontispiece,  pis.  3.  (W.  B.  No. 
248. )     September,  190 1 3, 000 
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CJopies. 
Protection  of  Food  Products  from  Injnrions  Temperatures.    By  H.  E. 
Williams,  Chief  Clerk,  Weather  Bureau.    Pp.  26.    Farmers*  Bulletin 

No.  125.     (Reprint.)    September,  1901 15,000 

Reprint,  January,  1902 25,000 

Instructions  for  Voluntary  Observers.  Prepared  under  the  direction  of 
Willis  L.  Moore,  Chief  of  Weather  Bureau.  Pp.  28,  frontispiece,  figs. 
8.    Second  edition,  comprising  circulars  B  and  C,  Instrument  Division. 

(W.B.  No.  250.)    November,  1901 10,000 

The  Forecaster  and  the  Newspaper.  By  Harvey  Maitlajid  Watts,  of  the 
Philadelphia  Press.  Read  before  the  Convention  of  Weather  Bureau 
Officials,  Milwaukee,  Wis.,  August 27-29, 1901.  Pp.22,map86.  Novem- 
ber, 1901 - - 2,000 

Instructions  for  the  Care  and  Management  of  Sunshine  Recorders.  By 
C.  F.  Marvin,  Professor  of  Meteorology.  Preiwured  under  the  direction 
of  Willis  L.  Moore,  Chief  U.  S.  Weather  Bureau.  Pp.  19,  figs.  6.  Cir- 
cxdar  G,  Instrument  Division,  second  edition.  (W.  B.  No.  252.)  De- 
cember, 1901 - - 1,000 

Report  of  the  Chief  of  the  Weather  Bureau.    By  Willis  L.  Moore.    Pp. 
iii,  3-14.     (From  Annual  Reports,  Department  of  Agriculture.)    De- 
cember 1901  _  3  000 
Report  of  the  (iiief  of  the  Weather  Bureau'  1900^1901.    By  wiuis  L. 

Moore,  Chief.    In  two  volumes.    Vol.  I,  pp.  318.    January,  1901 1, 000 

Meteorological  Chart  of  the  Great  Lakes.  Summary  for  the  season  of 
1901.  By  Alfred  J.  Henry  and  Norman  B.  Conger.  Prepared  under 
direction  of  Willis  L.  Moore,  Chief  U.  S.  Weather  Bureau.    I^.  32, 

charts  13.     (W.  B.  No.  258.)    January,  1902 1,500 

Loss  of  Life  in  the  United  States  by  Lightning.  Prepared  under  the 
direction  of  Willis  L.  Moore,  Chief  U.  S.  Weather  Bureau,  by  Alfred 
J.  Henry,  Professor  of  Meteorology.     Pp.  21,  pis.  4.    Bulletin  No.  80. 

(W.  B.  No.256.)     Februaiy,  1902.    Price  lOcents 2,500 

Wind  Velocity  and  Fluctuations  of  Water  Level  on  Lake  Erie.  I^epared 
under  the  direction  of  Willis  L.  Moore,  Chief  U.  S.  Weather  Bureau, 
by  Alfred  J.  Henry.  Professor  of  Meteorology.    Pp.  22,  charts.     ( W.  B. 

No.  262.)     May,  1902.    Price,  50  cents 1,200 

Meteorological  (Jhart  of  the  Great  Lakes.  No.  1,  1902.  By  Alfred  J. 
Henry  and  Norman  B.  Conger.  Prepared  under  the  direction  of  Wil- 
lis L.  Moore,  Chief  U.  S.  Weather  Bureau.    Pp.  26,  charts  2.     ( W.  B. 

No.  264.)     May,1903. _ 2,500 

Floods  and  Flood  Warnings.  By  H.  C.  Frankenfield,  Forecast  Official, 
Weather  Bureau.  Pp.  ii,  477-486.  (Reprint  from  Yearbook  of  Depart- 
ment of  Agriculture  for  1901.)     May,  1902 200 

The  Chinook  Winds.  By  Alvin  T.  Burrows,  Observer,  Weather  Bureau. 
Pp.  iii,  555-566,  figs.  3.     (Reprint  from  Yearbook  of  Depai-tment  of 

Agriculture  for  1901.)     May,  1902 200 

Eclipse  Meteorology  and  Allied  Problems.  Prepared  under  direction  of 
Willis  L.  Moore,  Chief  of  Weather  Bureau,  by  Frank  H.  Bigelow,  M.  A. , 
L.  H.  D.,  Professor  of  Meteorology.    Pp.  166,  charts  43.     (W.  B.  No. 

267.)     June,  1902.     Price,  50  cents ..       1,500 

Climate  and  Crop  Bulletin  No.  16.    July  2,  1901 4,350 

Climate  and  Crop  Bulletin  No.  17.    July9,1901.. ..       4,350 

Climate  and  Crop  Bulletin  No.  18.    July  16,  1901 4,350 

Climate  and  Crop  Bulletin  No.  19.    July  23,  1901 ..   4,350 

aimate  and  Crop  Bulletin  No.  20.    July  30, 1901 4, 350 

Climate  and  Crop  Bulletin  No.  21.    August  5, 1901 4,400 

ainiate  and  Crop  Bulletin  No.  22.    August  12,  1901 4, 400 

Climate  and  Crop  Bulletin  No.  23.    August  19, 1901 4, 400 

Climate  and  Crop  Bulletin  No.  24.    August  26, 1901 4,400 

Climate  and  Crop  Bulletin  No.  25.    September  2, 1901 4, 400 

Climate  and  Oop  Bulletin  No.  26.    September  9, 1901 4, 400 

Climatt^  and  Crop  Bulletin  No.  27.    September  16,  1901 4, 400 

Climate  and  Crop  Bulletin  No.  28.    September  23,  1901 4, 450 

Climate  and  Crop  Bulletin  No.  29.    September  30,  1901 4, 450 

Climate  and  Crop  Bulletin  No.  30.    October,  1901 4,500 

Climate  and  Crop  Bulletin  No.  31.    November,  1901 4, 800 

Climate  and  Crop  Bulletin  No.  32.    December,  1901 --        4,800 
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Climate  and  Crop  Bnlletin  No.  1. 

Climate  and  Crop  Bulletin  No.  2. 

Climate  and  Crop  Bulletin  No.  3. 

Climate  and  Crop  Bulletin  No.  4. 

Climate  and  Crop  Bulletin  No.  5. 

Climate  and  Crop  Bulletin  No.  6. 

Climate  and  Crop  Bulletin  No.  7. 

Climate  and  Crop  Bulletin  No.  8. 

Climate  and  Crop  Bulletin  No.  9. 

Climate  and  Crop  Bulletin  No.  10. 

Climate  and  Crop  Bulletin  No.  11.    June  2,  1902 

Climate  and  Crop  Bulletin  No.  12.    June  9. 1902. 

Climate  and  Crop  Bulletin  No.  13.    June  16, 1902 

Climate  and  Crop  Bulletin  No.  14.    June  23. 1902 

Climate  and  Crop  Bulletin  No.  15.    June  30,  1902 

Snow  and  Ice  Bmletin.    December  3, 1901 


January,  1902  . . 
February,  1902 . 
March,  1902 ... . 
April  14, 1902  . . 
April  21, 1902  .. 
April  28, 1902  . . 
May  5, 1902  .... 
May  12, 1902  . . . 
May  19, 1902  . . . 
May  26, 1902  . . . 


Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin.    January  7, 1902. 

Snow  and  Ice  Bulletin.    January  14, 1902 


December  10, 1901. 
December  17,  1901 
December  24, 1901 
December  31 ,  1901 


Snow  and  Ice  Bulletin. 
Snow  and  Ice  Bulletin. 
Snow  and  Ice  Bulletin. 
Snow  and  Ice  Bulletin. 
Snow  and  Ice  Bulletin. 
Snow  and  Ice  Bulletin. 
Snow  and  Ice  Bulletin. 
Snow  and  Ice  Bulletin. 
Snow  and  Ice  Bulletin. 
Snow  and  Ice  Bnlletin. 


January  21, 1902 

January  28, 1902 

February  4,  1902 _ 

February  11,  1902 

February  18,  1902 

February  25,  1902 

March  4, 1902 

March  11, 1902 

March  1 8 , 1 902 

March  25,  1902 

Daily  Weather  Map  (showing  weather  conditions  throughout  the  United 
States  and  giving  forecasts  of  probable  changes) : 


Julv,  1901 
August,  1901  .. 
September,  1901 
October,  1901  . . 
November,  1901 
December,  1901 
January,  1902.. 
February,  1902 
March,  1902  . . . 
April,  1902  ... 

May,  1902 

June,  1902 


Copies. 
4,840 
4,850 
4,800 
4,450 
4,500 
4,500 
4,500 
4,500 
4,500 
4,500 
4,575 
4,575 
4,475 
4,475 
4,475 
1,800 
1,800 
1,800 
1,720 
1,800 
1,800 
1,800 
1,800 
1,823 
1,850 
1,850 
1,850 
1,850 
1,850 
1,850 
1,850 
1,850 


48,250 

44,150 

45,175 

44,800 

45,500 

46,000 

42,500 

48,200 

48,827 

42,500 

48,210 

44,500 
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APPENDIX  B. 


)»T  IN  DETAIL  OF  PUBLICATIONS  OP  THE  U.  S.  DEPABT- 
NT  OP  AGBICXJLTURE  RECEIVED  AND  DISTBTaUTED  DXJBING 
FISCAL  YEAR  ENDED  JUNE  30,  1002,  THE  PT7BLICATI0N 
IS  PROVIDED  POB  BY  LAW. 


►TE. — The  pnblications  of  the  Weather  Bnrean  are  not  distributed  from  the 
on  of  Pnblications,  but  by  an  offtcial  in  that  Bureau  specially  charged  with 
irork,  and  directed  by  the  order  of  the  Secretary  of  Agriculture,  dated  March 
yr,  to  report  to  the  chief  of  this  Division.  A  list  of  Weather  Bureau  publi- 
A  is  given  in  separate  tables.] 

nations  other  than  Farmers^  Bulletins  received  and  distributed  from  July  i, 

1901,  to  June  SO,  1902, 


Publication. 


Received.!   ^1?^^ 
I     utea. 


itions  printed  prior  to  July  1, 1901 

DIVISION  or  ACCOUNTS  AND  DISBTTRSElflENTS. 

of  the  Chief  for  1901 


DIVISION  OF  AGROSTOLOGY. 


nNo.  25 


BUREAU  or  ANIMAL  INDUSTRY. 


nNo.29 
nNo.  30 
uNo. 
uNo. 
uNo. 
>nNo. 
n.  No. 
ji  No. 
in  No. 
in  No. 
in  No. 
in  No. 
arNo 
»r  No 
»r  No 
irNo 
wNo. 
ar  No 


31 
32 
83 
35 
36 
37 
39 
40 
41 
42 


23  (second  revision) 

25  (reprint) 

31  (revised) 

35 

36 

37 

b  of  Chief  for  1901 

:<eenth  Annual  Report  of  the  Bureau  of  Animal  Industry  for  the 
1900 


tiirteenth  International  Congress,  from  Seventeenth  Annual  Re- 

of  Bureau  of  Animal  Industry 

kcillus  of  Tuberculosis,  from  Seventeenth  Annual  Report  of  Bureau 

limal  Industry 

ind  Meat  Products  at  the  Paris  Exposition  of  1900,  from  Seven- 
th Annual  Report  of  Bureau  of  Animal  Industry 

ree  Distribution  of  Blackleg  Vaccine,  from  Seventeenth  Annual 
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DEPARTMENTAL    REPORTS. 


Publications  other  tlian  Farmers^  Bulletins  received  and  distrnbuted  from  July  1, 

1901,  to  June  30,  ii?^;?— Continued. 


Publication. 


Received. 


Distrib- 
uted. 


BUREAU  OF  SOILS— continued. 

A  Soil  Survey  Around  Lancaster,  Pa.,  reprint  from  report  of  Field 
Operations  for  1900 

Soil  Survey  Around  Fresno,  Cal.,  reprint  from  Report  of  Field  Opera- 
tions for  1900 

General  Review  of  the  Work  of  the  Division  of  Soils,  reprint  from  Re- 
X)ort  of  Field  Operations  for  1900 

Soil  Survey  in  We}>er  County,  Utah,  reprint  from  Report  of  Field  Oi)era- 
tions  for  1900 

Soil  Survey  in  th«  Sevier  Valley,  Utah,  reprint  from  Reix)rt  of  Field 
Operations  for  1900 

Soil  Survey  Around  Santa  Ana,  Cal.,  reprint  from  Report  of  Field 
Operations  for  1900 

Application  of  the  Theory  of  Solution  to  the  Study  of  Soils,  reprint 
from  Report  of  Field  Operations  for  1900 

Investigations  on  the  Physical  Properties  of  Soils,  reprint  from  Report 
of  Field  Operations  for  1900 


DIVISION  OF  STATISTICS. 


Bulletin  No.  15  (revised  edition) 

Bulletin  No.  20 

BuUetinNo.  21 

Bulletin  No.  22 

Bulletin  No.  23 

Report  of  the  Statistician  for  1900 . . . . 

Report  of  the  Statistician  for  1901 

Crop  Reixjrter,  Vol.  I,  No.  1  (reprint) 

Crop  Reporter,  Vol.  Ill,  No.  3 

Crop  Reporter,  Vol.  Ill,  No.  4 

Crop  Reporter,  Vol.  Ill,  No.  5. 

Crop  Reporter,  Vol.  Ill,  No.  6 

Crop  Reporter,  Vol.  Ill,  No.  7 

Crop  Reporter,  Vol.  Ill,  No.  8. 

Crop  Reporter,  Vol.  Ill,  No.  9 

Crop  Reporter,  Vol.  Ill,  No.  10. 

Crop  Reporter,  Vol.  Ill,  No.  11 

Crop  Reporter,  Vol.  Ill,  No.  12 

Crop  Reporter,  Vol.  IV,  No.  1 

Crop  Reporter,  Vol.  IV,  No.  2 


DIVISION  OF   VEGETABLE  PHYSIOLOGY  AND  PATHOLOGY. 

Bulletin  No.  1-t  (reprint).. 

Bulletin  No.  28 

Bulletin  No.  29 

Circular  No.  18 


No.  85. 

vised 
No.  118 
No.  181 

book 
No.  192, 
No.  194 
No.  1*.)5 

}KX)k 

No.  190, 
No.  197, 
No.  199, 
No.  200, 

mals, 
No.  201, 
No.  202, 
No.  203 
No.  204, 

1900. 


E.XTKACTS   KUOM   YEARBOOKS. 

Methods  of  Propat^ting  the  Orange  and  Other  Citrus  Fruits  (re- 

),  from  Yearbook  1896 

.  Office  of  Road  Inquiry,  from  Yearbook  1897 

.  Rise  and  Future  of  Irrigation  in  the  United  States,  from  Y 
1899 


•ar- 


,  Rabies,  etc.,  from  Year}x>ok  190() 

.  The  Food  of  Nestling  Birds,  from  Yearbook  19a) 

.  Successful  Wheat  Growing  in  the  Semiarid  District,  from  Year- 
1900 


Smyrna  Fig  Culture  in  the  United  States,  from  Yearbook  1900. . . 

How  Birds  Affect  the  Orchard,  from  Yearbook  1900 

Dairy  Products  at  Paris  Exposition  of  19(K),  from  Yearbook  1900 . 
Statistical  Matter  Relating  to  Principal  Crops  and  Farm  Ani- 

from  Yearbook  IIKX) 

Practical  Irrigation,  from  Yearbook  190() 

Amplification  of  Weather  Forecasts,  from  Yearbook  1900 

Commercial  Plant  Introduction,  from  Yearbook  1900 

The  Sele<*tion  of  Materials  for  Macadam  Roads,  from  Yearbook 


No.  205.  Hot  Waves,  etc.,  from  Yearbook  1900 

No.  20(>.  Some  Poisonous  Plants  of  the  Northern  Stock  Ranges,  from 
Yearbook  1900 

No.  207.  The  Scale  lu.sect  and  Mite  Enemies  of  Citrus  Trees,  from  Year- 
book liKW 

No.  208.  Fungous  Di."^-a.sos  of  Forest  Trees,  from  Yearbook  1900 

No.  20i>.  Influence  of  Rye  on  the  Price  of  Wheat,  from  Yearbook  1900 

No.  210.  Mountain  Roads,  from  Yearbook  1900 

No.  211.  The  World's  Exhibit  of  Leaf  Tobacco  at  the  Paris  Exposition, 
from  Yearl)ook  ll^X) 

No.  212.  Forest  Extension  in  the  Middle  West,  from  Yearbook  1900 
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ions  other  than  Farmers'  Bulletins  received  and  distributed  from  July  i, 

1901,  to  June  SO,  IQO^—ConiAmied. 


Publication. 


EXTRACTS  FROM   YEARBOOKS— continued. 

The  Value  of  Potatoes  as  Food,  from  Yearbook  1900 

Practical  Forestry  in  the  Southern  Appalachians,  from  Year- 
1900 

Commercial  Pear  Culture,  from  Yearbook  1900 

Objects  and  Methods  of  Investigating  Certain  Physical  Proper- 
f  Sous,  from  Yearbook  1900 

Developing  of  the  Trucking  Interests,  from  Yearbook  1900 

The  Date  Palm  and  Its  Culture,  from  Yearbook  1900 

Free  Delivery  of  Rural  Mails,  from  Yearbook  1900 

Testing  Commercial  Varieties  of  Vegetables,  from  Yearbook  1900. 
.  The  Use  and  Abuse  of  Food  Preservatives,  from  Yearbook  1900. . 

The  Influence  of  Refrigeration  on  the  Fruit  Industry,  from  Year- 

1900 

,  Our  Native  Pasture  Plants,  from  Yearbook  1900 

.  William  Saunders,  from  Yearbook  1900 

The  Relation  of  Nutrition  to  the  Health  of  Plants,  from  Year- 

1901 

.  Moliair  and  Mohair  Manufactures,  from  Yearbook  1901 

.  Some  Typical  Reservoirs  in  the  Rocky  Mountain  States,  from 

txx)kl901 

.  Commercial  Apple  Orcharding,  from  Yearbook  1901 

.  The  Tuberculin  Test  for  Tuberculosis,  from  Yearbook  1901 

.  The  Purpose  ofa  Soil  Survey,from  Yearbook  1901 

.  Some  Problems  of  the  Rural  Common  School,  from  Yearbook 

.  The  Future  Demand  for  American  Cotton,  from  Yearbook  1901 . . 
.  Insects  as  Carriers  and  Spreaders  of  Diseases,  from  Yearbook 

.  The  Timber  Resources  of  Nebraska,  from  Yearbook  IWl 

.  Progress  in  Plant  and  Animal  Breeding,  from  Yearbook  1901 

.  Agricultural  Seeds:   Where  Grown  and  How  Handled,  from 

t)ook  1901 

.  The  Cotton-Seed  Industry,  from  Yearbook  1901 

.  Road  Building  with  Convict  Labor  in  the  Southern  States,  from 

!X)ok  1901 

.  Grazing  in  the  Forest  Reserves,  from  Yearbook  1901 

.  Agriculture  in  the  Tropical  Islands  of  the  United  States,  from 

[)ookl901... 

.  The  Present  Status  of  the  Mexican  Cotton-Boll  Weevil,  from 

300k  1901 

.  Dietaries  in  Public  Institutions,  from  Yearbook  1901 

.  Government  Cooperation  in  Object-Lesson  Road  Work,  from 

xx)k  1901 

.  TheHomeFruit  Gardens,  from  Yearbook  1901 

Two  Vanishing   Game  Birds:    The  Woodcock  and  the  Wood 
,  from  Yearbook  1901 

Experimental  Work  with  Fungous  Diseases  of  Grasshoppers, 
Yearbook  1901 

Floods  and  Flood  Warnings,  from  Yearbookl901 

.  Agricultural  Investigations  in  the  Island  Possessions  of  the 
d  States,  from  Yearbook  1901 

The  Chmook  Winds,  from  Yearbook  1901 

Influence  of   Environment  on   the  Chemical   Composition  of 
s,  from  Yearbook  1901 


Received. 
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FarfiMTs'  Bulletins  printed,  and  Congressional  and  miscellaneous  distribution,  for 

the  fiscal  year  i9^i-i5^;?— Continued. 


No.  of 

bnUe- 

tln. 


Title  of  bulletin. 


97 

96 

9Q 

100 

101 

loe 

103 
104 
105 
106 
107 
106 
100 
110 
111 
112 
113 
114 
115 
116 
117 
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120 
121 
122 
123 
124 
125 

126 
127 
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129 
130 
131 

132 
133 
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136 
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137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
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Exi)eriinent  Station  Work— X 

Suggestions  to  Southern  Farmers 

Insect  EInemies  of  Shade  Trees 

Hctff  Raising  in  the  South 

MlQetB 

Southern  Forage  Plants 

Experiment  Station  Work— XI 

Notes  on  Frost 

Ebci)eriment  Station  Work— XII 

Breeds  of  Dairy  Cattle 

Experiment  Station  Work— Xin 

Saltbushes i 

Farmers*  Beading  Courses 

Bice  Culture  in  the  United  States 

Farmers' Interest  inGKx>dSeed 

Bread  and  Bread  Making 

The  Apple  and  How  to  Grow  It 

Experiment  Station  Work— XIV 

Hop  Culture  in  California 

Irrigation  in  Fruit  Growing 

Sheep,  Hogs,  and  Horses  in  the  Northwest 

Grape  Growing  in  the  South 

Exi)eriment  Station  Work— XV 

Insects  Affecting  Tobacco 

Beans,  Peas,  and  Other  Legumes  as  Food 

Experiment  Station  Work— XVI 

Rea  Clover  Seed:  I  of  ormation  for  Purchasers 

Exi)erlment  Station  Work— XVn 

Protection  of  Food  Products  from  Injurious  Tempera- 
tures   

Practical  Suggestions  for  Farm  Buildings 

Important  Insecticides 

Eggs  and  Their  Uses  as  Food 

Sweet  Potatoes 

The  Mexican  Cotton  Boll  Weevil 

Household  Test  for  Detection  of  Oleomargarine  and 
Renovated  Butter 

Insect  Enemies  of  Growing  Wheat 

Experiment  Station  Work-XVin 

Tree  Planting  in  Rural  School  Grounds 

Sorghum  Sirup  Manufacture 

Earth  Roads 

The  Angora  Goat 

Irrigation  in  Field  and  Garden 

Elmmer:  A  Grain  for  the  Semiarid  R^ons 

Pineapple  Growing 

Poultry  Raising  on  1  he  Farm 

The  Nutritive  and  Economical  Value  of  Food 

The  Conformation  of  Beef  and  Dairy  Cattle 

Experiment  Station  Work— XIX 

Carbon  Bisulphid  as  an  Insecticide 

Insecticides  and  Fungicides 

Winter  Forage  Crops  for  the  South 

Celery  Culture 

Experiment  Station  Work— XX 

Clearing  New  Land 

I^irying  in  the  South 

Scabies  in  Cattle 

Orchard  Enemies  in  the  Pacific  Northwest 

The  Fruit  Garden  Preparation  and  Care 

How  Insects  Affect  Health  in  Rural  Districts 


Total 

number 

received. 


41,471 
41,982 
24,900 
62,660 
46,175 
40,962 
41,500 


34,800 
60,000 
46,000 
50,660 
40,900 
20,700 
75,000 
65,560 
70,576 
35,300 
20,060 
19,900 
30,000 


30,000 
30,412 
20,000 
20,000 
60,600 
36,000 

41,800 
104,880 
60,270 
66,886 
56,760 
20,400 

45,460 
75,397 
70,100 
94,430 
60,806 
n,814 
70,000 
57,300 
50,000 
30,000 
146,500 
70,000 
50,000 
60,800 
50,400 
51,600 
45,000 
46,300 
60,000 
60,000 
30,000 
86,000 
30,000 
30,000 
80,000 


Distrib- 
uted to 
Congress- 
men. 


6,190,426 


12,967 
81,463 
24,8U 
49,183 
20,474 
33,501 
14,413 
12,563 
15,232 
84,097 
22,766 

4,744 
46,396 

9,867 
53,886 
68,342 
61,784 
18,204 

8,716 
16,518 
47,568 
23,996 
19,631 
16,463 
30,577 
21,020 
32,338 
33,623 

25,563 
96,653 
54,630 
64,205 
56,801 
14,129 

44,967 
50,484 
32,165 
49,190 
34,086 
54,167 
43,380 
21,801 
10,181 
4,863 
90,687 
81,664 
34,386 
31,300 
6,386 
13,732 
20,480 
10,622 
28,812 
12,419 
6,461 
8,279 
8,567 
17,801 
10,207 


Miscella- 
neous dis- 
tribution. 


4,289,126 


5,806 
9,446 
6,186 
6,838 
6,066 
8,913 
10,576 
6,281 
5,823 
12,066 
10,869 
4,965 
7,642 
3,785 
6,079 
10,675 
22,863 
7,049 
2,489 
6,206 
7,922 
5,433 
7,114, 
4,160 
7,827 
6,412 
8,106 
7,021 

5,554 
15,060 
11,150 
11,418 
11,021 

6,495 

10,361 

10,300 

16,808 

33,668 

14,048 

17,647 

18,540 

12,888 

9,289 

6,841 

40,512 

23,225 

12,440 

24,494 

14,805 

14,666 

5,606 

23,743 

14,700 

4,143 

2,072 

2,141 

2,080 

2,267 

2,780 


1,240,884 
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DEPARTMENTAL   REPORTS. 


Publications  received  and  distributed  by  the  Weather  Bureau  during  the  year 

ended  June  30.  1902,  by  quarters. 


Number  and  title  of  publication.  of  copies 


QUARTER  ENDED  SEPTEMBER  30,  1901.  I 

Received. 

No.246.  Monthly  Weather  Review  for  May,  1901 4,5(l0 

No.247.  Monthly  Weather  Review  for  June,  1901 4,aO« 

No.  34«.  Weather  Bureau  Exhibit,  Pan-American  Exi)ositiun 3,0(W 

No.249.  Monthly  Weather  Review  for  July,  1901 4,5U) 

Special  Rei>ort  on  the  Hurrricane  of  August  13-16,  1901,  on  the  Louisiana  and  Missis- 
sippi Coasts ,  2,000 

Bound  Washington  Daily  Weather  Maps  from  July  1, 1899,  to  December  81, 1899 1  11 

Bound  Monthly  Weather  Reviews,  January,  1900,  to  December,  1900 200 

-Washington  Daily  Weather  Maps 138,575 

Climate  and  Crop  Bulletin - 57,508 

Distributed. 

ReportofCliief  of  Weather  Bureau,  1891-92 3 

Reportof  Chief  of  Weather  Bureau,  1893 3 

Reportof  Chief  of  Weather  Bureau,  1894 : 4 

Reportof  Chief  of  Weather  Bureau,  1895-96 8 

Report  of  Chief  of  Weather  Bureau,  1896-97 8 

Report  of  Chief  of  Weather  Bureau,  1897-98 8 

Reportof  Chief  of  Weather  Bureau,  1898-99 4 

Reportof  Chief  of  Weather  Bureau,  189^-1900,  Vol.  I. 6 

Reportof  Chief  of  Weather  Bureau,  1899-1900,  Vol.  II 5 

SeparatosfromReportof  Chief  of  Weather  Bureau,  1891-92 9 

Separates  from  Reportof  Chief  of  Weather  Bureau,  1894 4 

SeparatesfromReportof  Chief  of  Weather  Bureau,  1896-96 5 

Separates  from  Report  of  Chief  of  Weather  Bureau,  1896-97 17 

SeparatesfromReportof  Chief  of  Weather  Bureau,  1897-98 18 

Separates  from  Report  of  Chief  of  Weather  Bureau,  1898-99 10 

Separates  from  Report  of  Chief  of  Weather  Bureau,  1899-1900 30 

Weather  Bureau  Bulletin,  No.  11.  Part  III 2 

Weather  Bureau  Bulletin,  No.  22 5 

Weather  Bureau  Bulletin,  No.  23 8 

Weather  Bureau  Bulletin,  No.  25 16 

Weather  Bureau  Bulletin,  No.  26 •  53 

Weather  Bureau  Bulletin,  No.  28 !  2 

Weather  Bureau  Bulletin,  A '  1 

Weather  Bureau  Bulletin,  C 4 

Weather  Bureau  Bulletin,  D M 

Weather  Bureau  Bulletin,  E - 8 

Weather  Bureau  Bulletin,  F...  .. 2 

Weather  Bureau  Bulletin,  G 4 

Weather  Bureau  Bulletin.  H.. I  5 

Special  Report  on  the  Hurricane  of  August  13-16, 1901,  on  the  Louisiana  and  MisBisBdppi  I 

Coa.sts ..  2,000 

Description  of  Cloud  Forms 130 

No.  246.  Monthly  Weather  Review  for  May,  1901 4.450 

No.  247.  Monthly  Weather  Review  for  June,  1901 4,450 

No.  248.  Weather  Bureau  Exhibit,  Pan-American  Exposition 3.000 

No.249.  Weather  Review  for  Julv,  1901 1  4,450 

Bound  Washington  Daily  Weather  Maps  from  July  1, 1899,  to  December  81, 1800 '  11 

Bound  Monthly  Weather  Review  from  January,  1900,  to  December,  1900 800 

Washington  Daily  Weather  Map 182.575 

Climate  and  Crop  Bulletin - 67,508 

gUARTBU  ENDED   DECEMBER  31,  1901. 

Received. 

No.  250.  Instructions  for  Voluntary  Observers  (scx^ond  edition) i  5,000 

No.  251.  Monthly  Weather  Review  for  August,  1901 '  4,500 

No.  2.'>2.  Circular  G,  Instrument  Division.    Instructions  for  the  Care  and  Manag^ement 

of  Sunshine  Recorders  (second  edition) .  1,000 

No.  5i5:i.  Monthly  Weather  Review  for  September,  1901 4,yj0 

No.  254.  The  Solar  Constant 50U 

No.  2;V>.  Monthly  Weather  Review  for  October,  1901 4,550 

The  Forecaster  and  the  Newspaper  (pamphlet) i  QlX) 

Report  of  the  Chief  of  the  Weather  Bureau,  1895^1900 '.** 30 

Washington  Daily  Weather  Maps '  136,460 

Climate  and  Crop  Bulletins 14,290 

Snow  and  Ice  Bulletins 7  360 


DIVISION   OF  PUBLICATI0N8. 


375 


Publications  received  and  distributed  by  the  Weather  Bureau  during  the  year 

ended  June  30, 190S,  by  quarters — CJontinued. 


Number  and  title  of  publication. 


QUARTER  ENDED   DECEMBER  31,  1901— continued. 

Distributed. 

Report  of  Chief  of  Weather  Bureau,  1891-98 

Report  of  Chief  of  Weather  Bureau,  1895-96 

Report  of  Chief  of  Weather  Bureau,  189^99,  Vol.  n 

Report  of  Chief  of  Weather  Bureau,  1899-1900 

Separates  from  Report  of  Chief  of  Weather  Bureau,  1891-92 

Separates  from  Report  of  Chief  of  Weather  Bureau,  1885-96 

Separates  from  Report  of  Chief  of  Weather  Bureau,  189fr-97 

Separates  from  Report  of  Chief  of  Weather  Bureau,  1897-98 

Separates  from  Report  of  Chief  of  Weather  Bureau,  1899-1900 

Weather  Bureau  Bulletin,  No.  14 

Weather  Bureau  Bulletin,  No.  16 

Weather  Bureau  Bulletin,  No.  22 

Weather  Bureau  Bulletin,  No.  25 

Weather  Bureau  Bulletin,  No.  2«i 

Weather  Bureau  Bulletin,  C 

Weather  Bureau  Bulletin,  D 

Weather  Bureau  Bulletin,  E 

Weather  Bureau  Bulletin,  F 

Weather  Bureau  Bulletin.  G 

The  Forecaster  and  the  Ne  wspiaper 

Description  of  Cloud  Forms 

Washington  Daily  Weather  Map 

Climate  and  Crop  Bulletins 

Snow  and  Ice  Bulletins 

'  No.  250.  Instructions  for  Voluntary  Observers  (second  edition) 

No.  251.  Monthly  Weather  Review  for  August,  1901 

No.  252.  Circular  G,  Instrument  Division.    Instructions  for  the  Care  and  Management 

of  Sunshine  Recordei*s  (second  edition) 

No.  253.  Monthly  Weather  Review  for  September,  1901 

No.  2r>4.  The  Solar  Constant 

No.  255.  Monthly  Weather  Review  for  October,  1901 

QUARTER  ENDED  MARCH  31,1902. 

Received. 


Number 
of  copies. 


Loss  of  Life  in  the JJnited  States  by  Lightning. 

November,  1901 


No.  256. 

No.  257.  Monthly  Weather  Review 


Bulletin  No.  80. 


8 
4 

6 
2 

560 

4 

67 

41 

ao 

8 
2 

4 

16 

88 

5 

56 

8 

2 

2 

i,ono 

73 

138,460 

U,290 

7,350 

5,000 

4,450 

1,000 

4,500 

300 

4,500 


No.  ^^.  Meteorological  Chart  of  the  Great  Lakes,  Summary  for  the  Season  of  1901. 


No.  2, 1901 

No.  259.  Monthly  Weather  Review,  December,  1901 

No.  260.  Monthly  Weather  Rtniew.    (Annual  Summary.)    1901 , 

Report  of  the  Chief  of  the  Weather  Bureau,  1900-1901.    (In  two  volumes.) 

Washington  Daily  Weather  Map 

C^mate  and  Crop  Bulletins 

Snow  and  Ice  Bulletins 

Bound  Daily  Weather  Maps,  July  1 ,  1900,  to  December  31, 1900 

Bound  Daily  Weather  Maps,  August  10, 1900,  to  December  81, 1900 


Vol.1 


Distributed. 


Report  of  Chief  of  Weather  Bureau,  1891-92 

Report  of  Chief  of  Weather  Bureau,  1893 

Report  of  Chief  of  Weather  Bureau,  1894 

Report  of  Chief  of  Weather  Bureau,  1895-96 

Report  of  Chief  of  Weather  Bureau,  1898-99 

Rei)or t  of  Chief  of  Weather  Bureau,  1899-1900 

Report  of  Chief  of  Weather  Bureau,  1900-1901,  Vol.  I 

Sejiarates  from  Report  of  Chief  of  Weather  Bureau,  1901-2 

Septirates  from  Reiwrt  of  Chief  of  Weather  Bureau,  1894 

Separates  from  Report  of  Chief  of  Weather  Bureau,  1895-96. . . 
Separate-s  from  Reiiort  of  CHiief  of  Weather  Bureau,  1896-97. . . 
Seimrates  from  Reixjrt  of  Chief  of  Weather  Bureau,  1897-98. . . 
Separates  from  Report  of  Chief  of  Weather  Bureau,  1898-W. . . 
Separates  from  Reix>rt  of  Chief  of  Weather  Bureau,  1899-1900. 

Weather  Bureau  Bulletin,  No.  25 

Weather  Bureau  Bulletin,  No. 26 

Weather  Bureau  Bulletin,  C 

Weather  Bureau  Bulletin,  D 

Weather  Bureau  Bulletin,  E 

Weather  Bureau  Bulletin,  F 

Weather  Bureau  Bulletin,  G 

Description  of  (Jloud  Forms 

Washington  Daily  Weather  Map 

Climate  and  Oop  Bulletins 

Snow  and  L-e  Bulletins 

Bound  Daily  Weather  Maps,  July,  1900,  to  December  81, 1900.. 


2,600 
4,600 

1,500 

4,600 

4,600 

1,000 

129,627 

14,534 

28,693 

30 

70 


25 

8 

118 

5 

1 

8 

872 

26 

228 

828 

84 

60 

6 

88 

16 

42 

8 

65 

2 

2 

2 

68 

129,627 

14,684 

23,666 

27 


376 


DEPARTMENTAL   REP0RT8. 


Publi<Mtion8  received  and  distributed  by  the  Weather  Bureau  during  the  year 

ended  June  SO,  190S,  by  qimrters — Ck>ntmaed. 


Number  and  title  of  pabUcation. 


Number 
of  copies. 


QUARTER  BNDED  MARCH  31,  1900— coii tinned. 
Z>i8^ri7m^ed— Continned. 


Bound  Daily  Weather  Maps,  Augrust  10, 1900,  to  December  31, 1900 

No.  254.  Solar  Constants 

No.  256.  JLoasof  Life  in  the  United  States  by  Lightning.    Bulletin  No.  80 

No.  257.  Monthly  Weather  Review,  November,  1901 

No.  258.  Meteorological  Chart  of  the  Great  Lakes,  Summary  for  the  Season  of  1901. 

No.  2, 1901 

No.  259.  Monthly  Weather  Review,  December,  1901 

No.  260.  Monthly  Weather  Review.    (Annual  Summary.)    1901 


QUARTER  ENDED  JUNE  30,  1902. 

Received. 


No.  261.  Monthly  Weather  Review,  January,  1902 

No.  262.  Bulletin  J.    Wind  Velocity  and  Fluctuations  of  Water  Level  on  Lake  Erie. 

No.  263.  Monthly  Weather  Review,  February,  1902 

No.  364.  Meteorological  Chart  of  the  Great  Lakes.    No.  1, 1902 

No.  266.  Monthly  Weather  Review  for  March,  1902 

Climate  and  Crop  Bulletins,  bound 

Washington  Daily  Weather  Map 

Climate  and  Crop  Bulletins , 


i.eiii 

4,ffi0 

1,500 
4,560 
4,560 


Distributed. 


Reportof  Chief  of  Weather  Bureau,  1801-02 

Reportof  Chief  of  Weather  Bureau,  1893 

Reportof  Chief  of  Weather  Bureau,  1894 

Roi)ort  of  Chief  of  Weather  Bureau,  1895-96 

Report  of  Chief  of  Weather  Bureau,  1896-97 

Report  of  Chief  of  Weather  Bureau,  1897-98 

Report  of  Chief  of  Weather  Bureau,  18B8-90 

Report  of  Chief  of  Weather  Bureau,  1809-1900 

Repor  t  of  Chief  of  Weather  Bureau,  1900-1901,  Vol.  I 

Sei)arates  from  Report  of  Chief  of  Weather  Bureau,  1891-92... 

Separates  from  Reportof  Chief  of  Weather  Bureau,  1804 

Separates  from  Report  of  C^hief  of  Weather  Bureau,  1895-96. . . 
Separates  from  Report  of  Chief  of  Weather  Bureau,  1896-07. . . 
Separates  from  Reportof  Chief  of  Weather  Bureau,  1897-98... 
Separates  from  Report  of  Chief  of  Weather  Bureau,  1896-99. . . 
Separates  from  Report  of  Chief  of  Weather  Bureau,  1899-1900. 
Separates  from  Report  of  Chief  of  Weather  Bureau,  1890-1901. 

Weather  Bureau  Bulletin,  No.  22 

Weather  Bureau  Bulletin,  No.  25 

Weather  Bureau  Bulletin,  No.  26 

Weather  Bureau  Bulletin,  No.  30 

Weather  Bureau  Bulletin,  C - 

Weather  Bureau  Bulletin,  D 

Weather  Bureau  Bulletin,  E 
Weather  Bureau 
Weather  Bureau 
Weather  Bureau 
Weather  Bureau 


Bulletin,  F 

Bulletin,  G 

Bulletin,H 

Bulletin,  J 

Description  of  Cloud  Forms 

Bound  Climate  and  Crop  Bulletins,  1801 

Washington  Daily  Weather  Map 

Climate  and  Crop  Bulletins 

No. 261.  Monthly  Weather  Review, January,  1902.. 
No.  263.  Monthly  Weather  Review,  February,  1902. 
No.  264.  Meteorological  Chart  of  the  Great  iJakee. . 
No.  266.  Monthly  Weather  Review,  March,  1908  . . . . 


4.(no 

1,»0 
4,600 
2,500 
4,600 

7 

ia),ao 
5e,»7 


4 
4 

5 

2 

1 

2 

8 

8 

8 

8 

7 

18 

18 

M 

15 


REPOBT  OF  THE  CHIEF  OF  THE  SECTION  OF  FOBEIGN  MABEET8. 


U.  S.  Department  of  Agriculture, 

Division  of  Foreign  Markets, 
Washingto7i,  D,  C,  September  1,  1902. 

Sir:  I  have  the  honor  to  submit  herewith  the  report  of  the  Section 
of  Foreign  Markets  for  the  fiscal  year  ended  June  30, 1902. 
Respectfully, 

Frank  H.  Hitchcock, 

Chief. 
Hon.  James  Wilson,  Secretary, 


WOItK  OF  THE  YEAB. 

During  the  past  year  the  office  force  of  the  Section  of  Foreign  Mar- 
kets, although  somewhat  larger  than  in  the  year  preceding,  was  taxed 
to  it«  utmost  to  meet  the  various  demands  for  information  regarding 
our  agricultural  export  trade.  The  correspondence  of  the  office  was 
greater  than  ever  before,  indicating  a  more  general  appreciation  of 
the  importance  of  wider  foreign  markets  in  which  to  sell  the  surplus 
produce  of  Ain<»rican  farms. 

trade   relations  with  CUBA. 

As  a  result  of  the  active  discussion  that  occurred  during  the  last 
session  of  Congress  in  reference  to  a  plan  for  commercial  reciprocity 
with  Cuba,  the  office  received  many  requests  for  information  relative 
to  our  commerce  with  that  island  and  particularly  regarding  importa- 
tions of  Cuban  sugar.  Considerable  time  was  accordingly  devoted  to 
a  stud}^  of  the  sugar  import  trade,  special  attention  being  given  to 
the  matter  of  price  and  to  the  several  factors  affecting  price,  includ- 
ing the  costs  incident  to  transportation.  Much  statistical  information 
was  compiled  in  response  to  inquiries  on  this  subject. 

Some  of  the  sugar-trade  statistics  prepared  by  the  office  were  pub- 
lished in  the  last  report"  of  t'  e  Department's  special  agent  having 
charge  of  investigations  regarding  the  beet-sugar  industry  of  the 
United  States. 

At  the  request  of  the  Senate  Committee  on  Relations  with  Cuba  the 
chief  of  the  Section  appeared  before  that  committee  as  a  witness  on 
the  subject  of  our  import  trade  in  sugar. 

•  the   BRITISH   MARKET. 

« 

During  the  year  a  further  special  inquiry  was  begun  as  regards  the 
condition  of  our  agricultural  export  trade  with  the  United  Kingdom, 
where  we  find  our  principal  foreign  market.  The  increasing  competi- 
tion we  are  obliged  to  meet  in  that  market,  particularly  on  the  part 
of  some  of  the  British  colonial  dependencies,  makes  it  important  to 


"Report  No.  72,  **  Progress  of  the  beet-sugar  indnstry  in  the  United  States  in 
1901,"  by  Charles  F.  Saylor. 
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keep  a  careful  watch  for  any  change  in  conditions  that  may  affect  the 
sale  there  of  American  products.  Within  the  past  few  years  the 
countries  that  arc  our  most  active  competitors  in  the  British  market, 
and  especially  Australasia  and  Canada,  liave  taken  additional  meas- 
ures to  develop  their  agricultural  export  trade,  and  with  sudi  success 
as  to  render  their  competition  a  more  serious  matter  than  ever  hefore. 

AGENT  STUDYIN(3    BmTISH  IMPORTS. 

In  view  of  this  growing  competition  the  office  has  sent  an  agontto 
the  United  Kingdom  to  investigate  at  close  range  the  present  trade 
situation  there,  and  especially  the  relative  status  in  that  market  of 
exports  received  from  the  United  States  and  from  competing  countries. 
The  facts  biT)Ught  out  by  these  investigations  will  be  published  iu 
special  reports.  It  is  hoped  that  much  timely  information  will  thus 
be  made  available  n^gardiug  the  steps  our  competitor  are  taking  to 
secure  a  larger  share  of  the  British  trade  and  that  suggestions  will  be 
offered  of  decided  helpfulness  to  American  exporters  in  meeting  such 
competition. 

IMPORTANCE  OF  AGENTS  ABROAD. 

As  the  comi>(4itive  struggle  for  foreign  business  increases  it  becomes 
necessary  to  n»gard  more  carefully  the  special  requirements  of  the 
mark(4.s  souglit  and  to  give  closer  attention  to  the  details  of  tnide 
methods.  It  is  believed  that  properly  ([ualified  agents  stationed 
abroad  can  render  valuable  service  in  supplying  information  needed 
along  these  lines. 

Not  onlj'  should  there  l>e  expert  agents  in  the  leading  countries  of 
importation  to  study  and  i-eport  upon  the  condition  of  the  markets 
there  and  the  opportunities  they  afford  for  trade  extension,  but  it  is 
likewise  d(?sirable  to  have  comi>etent  representatives  of  the  Depart- 
ment in  the  principal  exporting  countries  for  the  purpose  of  procuring 
exact  infornwition  as  to  the  metho<ls  employed  bj'  our  competitors  in 
preparing  produce*  for  shipment  and  also  n^garding  the  measures  they 
take  to  pnfserve  that  produce  in  good  condition  during  transit  from 
place  of  origin  to  linal  destination. 

The  heading  agricultural  countries  with  which  we  are  obliged  to 
compete  are  adopting  this  plan.  They  are  sending  their  agents  not 
only  to  the  principal  importing  countries  for  the  purpose  of  keepinj? 
in  touch  with  th<*  changing  conditions  of  foreign  markets,  but  also  to 
the  foHMiiost  exi)()rting  countries  in  onh*r  that  they  may  profit  by 
having  knowh^dgc  of  the  latest  and  best  export  methods  used  by  their 
comp<*titors.  The  United  States  would  undoubtedly  find  a  similar 
policy  of  decided  advantage. 

In  this  <M:)nnection  it  should  be  stated  that  the  special  agent  the 
l)<^partnient  recently  sent  to  Argentina  for  the  purpose  primarily 'if 
investigating  the  <'attlc  industry  there  has  incidentally  nmdered  this 
otlicc  considerabh*  service  by  securing  information  i*egarding  Argen- 
tine export  methods. 

All  possible  steps  will  be  taken  by  the  office  to  extend  its  facilities 
for  conducting  investigations  of  this  character  in  order  that  informa* 
tion  obtainable  only  by  p<»rsonal  inquiry  abroad  may  l>e  placed  at  the 
disposal  of  our  ex^jorters.  It  is  doubtful  if  the  means  provided  for 
carrying  on  the  work  of  this  office  can  be  more  profitably  utilized 
^han  ip  the  quest  for  such  information. 
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TRADE  IN  FORESTRY  PRODUCTS. 

The  more  active  interest  recently  aroused  in  the  question  of  for- 
estry in  the  United  States  has  created  a  larger  demand  for  statistical 
information  regarding  our  commerce  in  forestry  products.  To  meet 
this  demand  the  office  devoted  considerable  time  during  the  year  to 
the  preparation  of  statistics  on  the  subject.  The  publications  hith- 
erto issued  by  the  office  with  reference  to  our  agricultural  trade  have 
not  included  products  of  the  forest.  In  view  of  the  inquiries  received, 
however,  it  will  hereafter  be  the  plan  of  the  office  to  publish  also 
from  time  to  time  reports  on  this  branch  of  our  foreign  trade. 

EXPORTS  OF  FOREST  PRODUCTS. 

During  the  past  fiscal  year  the  United  States  exported  nearly 
$50,000,000  worth  of  forest  products.  Lumber  in  its  various  forms, 
not  including  heavy  timber,  comprised  the  principal  item,  the  ship- 
ments under  this  head  having  a  value  of  about  $26,000,000.  The 
exports  of  heavy  timber,  sawed,  hewn,  or  in  logs,  were  valued  at 
about  $10,000,000.  Wood  pulp  and  the  minor  products  of  the  forest 
together  formed  an  item  of  about  $13,000,000. 

Europe  furnishes  the  principal  foreign  markets  for  American  lum- 
ber. The  United  Kingdom  is  decidedly  the  largest  purchaser,  but 
important  sales  are  also  made  each  year  to  France  and  to  Germany. 
The  shipments  of  lumber,  including  timber,  sent  from  the  United 
States  to  the  British  market  in  1902  had  a  value  of  fully  $10,000,000. 
Our  exports  to  France  during  that  year,  and  likewise  our  exports  to 
Germany,  were  valued  at  over  $2,000,000. 

The  United  States  annually  supplies  large  quantities  of  lumber  to 
the  neighboring  countries  of  Canada  and  Mexico.  During  the  past 
year  Canada  made  purchases  to  the  value  of  over  $3,000,000  and  Mex- 
ico to  the  value  of  over  $2,000,000. 

A  promising  market  is  being  developed  on  the  island  of  Cuba,  where 
in  1902  consignments  worth  over  $1,000,000  wei*e  received  from  the 
United  States. 

Our  lumber  is  also  purchased  in  considerable  quantities  by  some  of 
the  South  American  countries,  and  particularly  by  Argentina,  the 
shipments  to  the  latter  destination  during  the  past  year  having  a 
value  of  over  $1,000,000. 

Africa  is  another  continent  with  which  we  are  establishing  a  grow- 
ing export  business  in  lumber.  Our  consignments  to  Africa  during 
1902  were  worth  nearly  $1,000,000.  They  went  chiefly  to  British 
South  Africa. 

British  Australasia  has  become  a  considerable  purchaser  of  United 
States  lumber,  affording  one  of  the  most  promising  markets  for  our 
Pacific  coast  region.  The  shipments  sent  to  Australasia  during  the 
past  year  were  valued  at  over  $1,000,000. 

Important  foreign  markets  for  the  great  timber  districts  of  the 
Pacific  slope  will  undoubtedly  be  developed  also  in  the  Orient. 
American  lumber  is  already  being  marketed  quite  extensively  in  that 
quarter  of  the  world.  During  the  last  few  years  a  considerable  export 
business  in  lumber  has  been  established  with  the  Philippine  Islands, 
where  in  1902  shipments  valued  at  $246,000  found  a  market.  It  is 
probable  that  this  trade  will  be  largely  extended. 
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IMPORTS  OP  POREST  PRODUCTS. 

Notwithstanding  the  immense  timber  areas  of  the  United  States,  a 
larger  sum  is  annually  expended  in  the  importation  of  forest  products 
than  is  received  in  payment  for  such  products  exported.  This  is 
because  of  our  extensive  requirements  as  regards  certain  articles 
yielded  only  by  the  forests  of  the  Tropics.  Our  imports  of  forest 
products  during  1902  were  valued  at  about  $60,000,000.  With  the 
exception  of  about  $13,000,000  worth  of  lumber,  most  of  which  was 
supplied  by  Canada,  these  imports  consisted  chiefly  of  articles  that 
are  derived  from  tropical  countries  and  can  not  be  produced  in  the 
United  States.  India  rubber,  of  which  there  were  imports  valued  at 
nearly  $25,000,000,  ranked  foremost  in  this  class  of  articles.  Forest 
gums  comprised  another  item  of  leading  importance,  the  import  value 
amounting  to  about  $8,000,000.  There  was  also  a  considerable  impor- 
tation of  cabinet  woods,  and  especially  of  mahogany,  the  principal 
part  of  which  came  from  Central  America,  Mexico,  and  Cuba. 

It  is  quite  probable  that  before  many  years  the  island  dependencies 
of  the  United  States  lying  within  the  Tropics,  and  particularly  the 
Philippine  Islands,  will  supply  a  large  part  of  the  tropical  forest 
products  we  are  now  obliged  to  import  from  foreign  sources. 

TRADE   IN   AGRICULTURAL  PRODUCTS  DURING   1902. 

Although  final  returns  as  to  the  foreign  trade  of  the  United  States 
during  the  fiscal  year  1902  are  not  yet  completed,  the  office  has  pre- 
pared from  preliminary  figures  a  compilation  showing  that  our  agricul- 
tural exports  for  the  year  mentioned  had  a  value  of  about  $86O,WO,00() 
and  our  agricultural  imports  a  value  of  about  $410,000,000. 

AGRICULTURAL  EXPORTS. 

Compared  with  the  record-breaking  figures  of  the  preceding  year, 
the  agricultural  export  value  for  1902  discloses  a  rather  marked 
decline.  Next  to  the  exceptional  record  for  1901,  however,  it  is  the 
largest  value  ever  reported,  being  decidedly  above  the  average  of  the 
decade. 

The  decline  from  the  high  mark  reached  by  our  agricultural  exports 
in  1901  was  principally  due  to  the  fact  that  a  serious  shortage  in  the 
corn  crop  left  a  comparatively  small  supply  of  this  important  export 
grain  available  for  shipment  to  foreign  markets.  Our  exports  of  com 
during  1902  amounted  in  value  to  only  $16,000,000,  while  in  1901  we 
sent  abroad  consignments  worth  nearly  $83,000,000.  The  loss  to  our 
trade  through  the  diminished  shipment  of  this  product  alone  exceeded 
$00,000,000. 

Aside  from  the  extraordinary  falling  off  in  corn  exportation,  the 
most  noticeable  instance  of  decline  occurred  in  the  value  of  cotton 
shipments.  Our  cotton  exports  for  1902  had  a  value  of  $292,000,000, 
or  about  $23,000,000  less  than  the  figures  recorded  in  1901.  when  there 
were  shipments  worth  $315,000,000. 

Other  products  of  agriculture  exported  less  extensively  during  1902 
than  in  the  j^ear  before  were  cattle,  fresh  beef,  bacon,  tallow,  oats, 
wheat  flour,  cotton-seed  oil,  and  fruits  and  nuts. 

While  the  export  trade  in  wheat  flour,  which  was  one  of  the  prod- 
ucts just  mentioned,  showed  a  rather  large  falling  off  last  year,  our 
8hii)ments  of  wheat  in  the  grain  increased  quite  materially,  the  export 
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value  for  1902  amonnting  to  $113,000,000,  as  compared  with  only 
$97,000,000  for  the  year  before. 

Another  agricultural  export  that  showed  a  considerable  gain  during 
1902  was  lard.  The  shipments  of  this  product  for  the  year  in  question 
had  a  value  of  $52,000,000,  whereas  our  exports  for  1901  were  worth 
only  $47,000,000. 

Among  the  additional  articles  in  our  agricultural  export  trade  that 
made  gains  during  the  last  fiscal  year  were  hams,  canned  beef,  fresh 
pork,  lard  substitutes,  flaxseed,  barley,  oil  cake,  horses,  and  hay. 

AGRICULTURAL  IMPORTS. 

While  a  considerable  falling  off  occurred  during  the  fiscal  year  1902 
in  our  agricultural  export  trade,  there  was  an  increase  of  about 
$20,000,000  in  the  value  of  our  agricultural  imports. 

The  products  that  contributed  most  extensively  to  this  increase 
were  silk,  hides  and  skins,  coffee,  and  wool. 

TRADE  WITH  ISLAND   POSSESSIONS. 

In  view  of  the  lively  interest  that  is  taken  in  the  course  of  trade 
between  the  United  States  and  the  several  island  possessions,  the 
office  recently  prepared  some  statistics  to  show  the  status,  so  far  as 
products  of  agriculture  are  concerned,  of  our  commerce  during  the 
past  fiscal  year  with  Hawaii,  Porto  Rico,  and  the  Philippines.  From 
the  statistics  in  question  it  appeared  that  while  our  agricultural  trade 
with  Hawaii  suffered  a  rather  marked  decline  in  1902,  there  was  a  con- 
siderable increase  in  the  amount  of  such  business  carried  on  with 
Porto  Rico  and  with  the  Philippine  Islands. 

In  the  trade  with  Porto  Rico  a  decided  growth  occurred  as  regards 
both  exportation  and  importation.  Our  exports  of  farm  produce  to 
that  island  during  1902  reached  a  value  of  $4,800,000,  while  the  record 
of  the  year  before  was  only  $3,490,000. 

In  the  case  of  our  agricultural  imports  from  Porto  Rico  the  value 
advanced  from  $5,475,000  for  1901  to  $7,000,000  for  the  year  just 
passed. 

The  agricultural  exports  that  showed  the  largest  gains  in  our  trade 
with  Porto  Rico  were  rice,  beans  and  i)eas,  wheat  flour,  and  pork 
products. 

The  growth  of  our  agricultural  import  trade  with  that  island  was 
due  chiefly  to  larger  purchases  of  sugar. 

During  1902  the  United  States  shipped  to  the  Philippine  Islands 
only  $1,700,000  worth  of  farm  produce  as  compared  with  $2,500,000 
worth  in  1901,  but  in  the  case  of  our  agricultural  imports  from  the 
islands  there  was  a  large  growth,  the  value  advancing  from  $4,375,000 
in  1900  to  $6,500,000  in  1902. 

Among  the  exports  in  our  Philippine  trade  that  showed  a  decline 
were  malt  liquors  and  distilled  spirits.  The  growth  that  occurred  in 
our  agricultural  imports  from  the  Philippines  was  chiefly  traceable  to 
larger  takings  of  Manila  hemp. 

While  exact  figures  are  not  available  as  to  our  agricultural  export 
trade  with  Hawaii  in  1901  and  1902,  estimates  have  been  made  placing 
the  value  for  the  former  year  at  about  $4,600,000  and  the  value  for 
the  latter  year  at  about  $4,000,000.  According  to  these  estimates 
there  was  a  falling  off  of  about  $600,000  in  1902. 
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Our  agricultural  imports  from  Hawaii  during  1902  were  valued  at 
§24,000,000,  showing  a  marked  decline  as  compared  with  1901,  when 
a  value  of  $27,637,000  was  recorded.  A  falling  off  in  the  value  of  the 
sugar  imported,  caused  by  lower  prices,  accounted  largely  for  the 
decline. 

PUBLICATIONS. 

Owing  to  the  large  amount  of  time  required  to  conduct  the  growing 
correspondence  of  the  office  and  to  meet  the  various  demands  for  trade 
information,  fewer  publications  than  usual  were  prepared  during  the 
past  year. 

The  principal  publication  of  the  year  was  a  report  on  the  agricul- 
tural import  trade  of  the  United  Kingdom.  The  object  of  this  report 
was  to  show  how  extensively  our  imports  to  the  British  market  are 
obliged  to  meet  the  competition  of  products  from  other  exporting 
countries,  and  to  suggest  opportunities  along  certain  lines  for  the 
extension  of  our  trade  in  that  market. 

Reports  like  those  issued  in  previous  years  were  published,  dealing 
respectively  with  the  distribution  of  our  agricultural  exports  and  the 
sources  of  our  agricultural  imports. 

A  report  was  also  published,  according  to  the  annual  custom  of  the 
office,  reviewing  the  general  features  of  our  foreign  trade  in  agricul- 
tural products  during  the  past  j^ear,  and  comparing  the  status  of  our 
agricultural  imports  and  exports  with  that  of  preceding  years. 

The  last  mentioned  report  was  supplemented,  as  in  previous  years, 
by  a  brief  circular  presenting  the  most  important  statistical  facts 
regarding  our  agricultural  trade. 

PLANS  FOB  THE  CTTBBENT  YEAB. 

As.  suggested  above,  it  is  the  purpose  of  the  office  to  give  special 
attention  during  the  present  year  to  the  study  of  trade  conditions  and 
methods  abroad,  not  only  in  the  leading  importing  countries  that  fur- 
nish the  world's  greatest  markets,  but  also  in  the  principal  exporting 
countries  with  which  we  have  to  compete  in  our  contest  for  those 
markets. 

In  the  matter  of  publications,  a  leading  feature  of  the  work  will  he 
the  preparation  of  reports  after  the  plan  of  that  recently  issued  on 
the  agricultural  import  trade  of  the  United  Kingdom.  Similar  bulle- 
tins will  be  prepared  in  due  course  as  regards  Germany,  the  Nether- 
lands, France,  and  other  countries. 

The  information  compiled  in  reference  to  our  trade  in  forestry  prod- 
ucts will  bo  utilized  in  a  special  report  to  be  issued  on  that  subject. 

Bulletins  similar  to  those  previously  published  on  the  sources  of 
our  agricultural  imports  and  the  distribution  of  our  agricultural 
exports  will  be  issued  as  usual. 

The  bulletin  heretofore  published  annually  under  the  title  of  "Our 
foreign  trade  in  agricultural  products "  will  hereafter  be  condensed 
into  smalh^r  form  and  issued  as  a  circular,  doing  away  with  the  yearly 
circular  entitled  * 'Agricultural  imports  and  exports." 

CHANGE   IN   ORGANIZATION. 

In  accordances  with  a  provision  of  the  last  agricultural  appropria- 
tion bill,  this  office  will  hereafter  be  known  as  the  Division  of  Foreign 
Markets  instead  of  the  Section  of  Foreign  Markets. 


BEPORT  OF  THE  AFPOIiniMENT  CLEBK. 


U.  S.  Department  op  agriculture, 
Office  of  the  Appointment  Clerk, 

Washington,  D,  C,  October  i,  1902, 

Sir:  I  have  the  honor  to  submit  herewith  a  report  respecting  the 
Beers,  employees,  etc.,  constituting  the  organized  working  body  of 
le  U.  S.  Department  of  Agriculture  as  it  existed  on  Julj^  1,  1902, 
id  the  regulations  governing  promotions,  etc.,  governing  appoint- 
ent  to  position  of  mere  unskilled  laborers,  and  other  regulations  at 
lis  date  in  force  in  the  U.  S.  Department  of  Agriculture. 
Respectfully, 

J.  B.  Bennett, 

Appointment  Clerk, 
Hon.  James  Wilson,  Secretary. 


'OBXINQ  FORCE  OF  DEPABTHENT  OF  AGBICTJLTXTBE  TO  JXTLT  1, 

1902. 

establishment  and  development  of  the  department  of 

agriculture. 

On  September  30, 1801,  the  Agricultural  Division  of  the  Department 

■  the  Interior,  being  the  immediate  predecessor  of  the  U.  S.  Depart- 

ent  of  Agriculture,  consisted  of  nine  persons. 

The  IT.  S.  Department  of  Agriculture  was  established  on  July  1, 

162,  by  an  act  of  Congress  approved  May  15,  1862. 

The  following  shows  the  development  of  the  force  of  the  Depart- 

ent  from  September  30,  1863,  to  July  1,  1902: 


Date. 

«3,  September  30  . . 
67,  September  30  . 
71,  September  30  . . 
73,  September  30  . . 
75,  September  30  . . 
77,  September  30  . 
79,  June  30 


Number. 

29 
99 

84 
92 
90 
77 
93 


81,  July  1 108 

83,  July  1 239 

85,  July  1-    --- 214 

87,Julyl-  .    328 

89,  July  1-       488 


Date. 


Number. 


1891,  July  1  (including  Weather 
Bureau,  transferred  to  U.  S. 
Department  of  Agriculture  on 

July  1,1891) 1,577 

1893,  July  1 -  1,870 

1895,Julyl 2,043 

1897,  July  1 2, 444 

1899,  July  1 . . .   -  -  -  2, 965 

1900,  November  16 3, 128 

1901,  July  1 3,388 

1902,  July  1 3,789 


COMMISSIONERS  AND   SECRETARIES   OF  AGRICULTURE. 

The  table  on  the  next  page  gives  the  name  and  length  of  service  of 

ich  Commissioner  and  Secretary  of  Agriculture  since  the  organiza- 

on  of  the  Department. 
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f  the  organization  o. 


^.  S.  Departvient  of  Agriculture,  July  1,  ISSJ. 


Wm.  G.  LbDuc-- 


■;  iyss±--- 

■-  glS™"'- 

do 

■retary... 

'.'.'.   o!  Cleveland;;!;; 

:::  l-'™;^" 

L  of  PtchI-      appointed-     termliiBtiid. 


[am  I  Dec.   4.1MI 


IHT    July  31.  lit:! 


CHANGE8  IN  EMPLOYEES  IN  THE  DEPARTMENT  DURING  FISCAL  YEAB 
ENDED  JUNE   30,  1902. 

The  followinji  siiows  the  changes  in  the  employees  in  the  classified 
service  of  the  U.  S.  Department  of  Agriculture  during  the  fiscal  year 
beginning'  July  1,  19U1,  and  terminating  June  30,  1902: 

Number.^ 

Selected  and  appointed  from  U.S.  Civil  Service  CommisBion certificates 27A 

Beinstatfrl  upon  XJ.  .S.  Civil  Service  Commisaion  certificates _..   .    10 

TranaferH  to  the  Department  upon  U.  S.  Civil  Service  CommisBlon  certificates.    IS 
Transfers  from  the  Department  upon  U.  S,  Civil  Service  CommisBion  certifi- 


Deaths __ 14 

EMPLOYEES    IN    DEPARTMENT   OF   AGRICULTURE   JULY    1,  1903. 

In  the  following  is  given  the  classes  and  number  of  employees  in 
the  Department  of  Agriculture  on  July  1,  1902: 

Employeex  in  the  U.  S,  Department  of  Agriculture  on  July  1,  IWi 

secretary's  office, 

Execative  officera _  .        S 

Clerks 18 

Engineers,  firemen,  electricians,  hlacksmiths,  plnmbeni,  mechanics,  mee- 
Hengern,  laborers,  and  charwomen 3> 


DIVISION  OF  ACCOUNTS  J 
Chief  anil  assistant  chief  of  Division.     .  . . 

Cashier 

Oerkfl - 

Custodian  of  files _ 


i  VISBURSEHENTB. 


11  [VISION   OF   PrSUCATIONS. 

Editor  and  chif'f  of  Division _ . 

Associate  editor ___ 

Assiatant  editors - 

Editorial  clerks - _ . . .  _ _ 

Artists.  (Irnftsuien.  and cngraverH _ 

Assistant  in  charge  of  docwment  section. _ _., 

Foreman  of  docninent  section 

Folders  and  laborers  in  document  section  and  In  Fanners'  Bnlletin  aectian . 
Clerks  and  copyiate ,  ., 
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DIVISION  OP  STATISTICS. 

Statistician  and  chief  of  Division 1 

Assistant  chief  of  Division _ _ 1 

Clerks  and  compilers _ 54 

Messengers  and  laborers 23 

Special  field  agents 6 

State  statistical  agents 38 

Cotton  statistical  agents 7 

129 

SECTION   OF   FOREIGN   MARKETS. 

Chief  and  assistant  chief 2 

Clerks  and  assistants 5 

Laborers - - 4 

11 

DIVISION   OF  ENTOMOLOGY. 

Entomologist  and  chief  of  Division 1 

Assistant  chief  of  Division -  - 1 

Assistant  entomologists,  investigators,  clerks,  skilled  laborers,  messengers, 

and  laborers -  - 30 

32 

DIVISION   OF   BIOLOGICAL  SURVEY. 

Biologist  and  chief  of  Division - 1 

Assistant  chief  of  Division 1 

Assistant  biologists  and  clerks 14 

Laborers .  - 5 

21 

DEPARTMENT   LIBRARY. 

Librarian  in  charge 1 

Assistants,  cataloguers,  and  clerks 7 

Messengers . 1 

9 

DEPARTMENT  MUSEUM. 

Caretaker 1 

Assistants  and  charwomen 4 

5 

OFFICE  OF  PUBLIC  ROAD  INQUIRIES. 

Director  and  assistant  director 2 

Agents,  experts,  clerks,  and  laborers _ _ 13 

Chief  of  road-material  laboratory 1 

Experts,  assistants,  and  laborers  in  road-material  laboratory 7 

23 

OFFICE  OF  EXPERIMENT  STATIONS. 

Director  and  assistant  director ' . . .  2 

Chiefs  of  divisions 2 

Assistants  and  clerks 23 

Messengers  and  laborers* 8 

Agents  and  exi)erts  in  the  field 20 

Irrigation  engineers 3 

Irrigation  assistants  and  experts 8 

Nutrition  agents,  experts,  and  assistants 17 

Agents,  experts,  and  assistants  in  Ala^a 4 

Agents,  exi)erts,  and  assistants  in  Hawaii .-- 4 

Agents  and  experts  in  Porto  Rico -  5 

96 

AGR  1002 25 
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BUREAU  OF  PLANT  INDUSTRY. 

Chief  of  Bnreau 1 

Physiologist  and  Pathologist - 1 

Chief  clerk -..  1 

Physiologists  and  assistant  physiologists . . 6 

Pathologists  and  assistant  pathologists « 

Botanist  and  assistant  botanists .   .  8 

Pomologist  and  assistant  pomologists 6 

Agrostologist  and  assistant  agrostologists 5 

Horticulturist _ . .   1 

Cerealist 1 

Agricultural  explorer. 1 

Superintendent  of  weighing  and  mailing  in  seed  distribution 1 

Inspector  and  superintendent  of  records  in  seed  distribution _ .  1 

Scientific  assistants 6 

Exi)erts 18 

Special  agents 19 

Assistants  _ .  _ 5 

Mycologist  .  _ _ - 1 

Assistant  curators _  8 

Clerks _ 40 

Artists - 2 

Modeler _ . 1 

Scientific  aids 12 

Student  assistants ^ 4 

Collaborators 8 

Dispatch  agent - 1 

Gardeners 6 

Carpenters ._ ..  4 

Painter 1 

Plant  packer _ I 

Messengers Z 

Fireman _ f 

Laborers  in  Vegetable  Physiological  and  Pathological  Investigations 18^ 

Laborers  in  Botanical  Investigations 16^ 

Laborers  in  Pomological  Investigations. 2^ 

Laborers  in  Grass  and  Forage  Plant  Investigations _ 9' 

Laborers  in  Gardens  and  Grounds 18 

Laborers  in  Seed  and  Plant  Introduction 2 

Laborers  in  seed  distribution 28 

Laborers  on  Arlington  Farm _ . .  1$ 

Charwomen _ .  2 


BUREAU   OF  FORESTRY. 


BUREAU   OF  CHEMISTRY. 


278 


Forester  and  chief  of  Bureau. 1 

Assistant  foresters 4 

Experts,  agents,  agents  and  exi)erts,  and  expert  assistants 24 

Field  assistants 14 

Lumberman . .   1 

Stenographers  and  clerks 23 

Draftsmen 2 

Computers 2 

Assistant  forest  experts 27 

Dendro-chemist 1 

Photographers - 8 

Collaborators 19 

Laborers -- 82 

Student  assistants 94 


247 


Chief  and  assistant  chief  of  Bureau 2 

Chiefs  of  laboratories A 

Assistant  chemists _ 
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•/Opist. 


1 

- 4 

agents _ 10 

b  assistants 5 

- 2 

er -  -   - 1 

rs.- - - 13 


50 


BUREAU  OF  SOILS. 


ysicist  and  chief  of  Bnrean 1 

smists - 2 

sdyst 1 

ssistants 36 

8  in  soil  management _     10 

o  specialists  -  - ..   ..   11 

fie  aids -  -    ...    ...    10 

- 16 

- 7 

- 2 

-    - --- -  1 

2 


rs  .-- 
men  . 
ger. . 
Dmen 


99 


BUREAU  OF  ANIMAL  INDUSTRY. 


nd  assistant  chief  of  Bureau 2 


lerk 


1 


and  assistant  chiefs  of  divisions 7 

nts - -   -  -   

ist - - - - 


- 7 

- 1 

itendent  and  assistant  of  experiment  station 2 


n. 


igers 

laborers 


2 
3 
2 
1 
4 
1 


nts - - 

ter - 

ispectors  and  assistant  meat  inspectors ... 319 

ock  and  special  agents _ 13 

agent  and  agricultural  explorer 1 

-- 2 

and  experts  and  special  agents  and  experts 15 

in  animal  husbandry _ 1 

3  and  assistant  exi)erts  in  animal  nutrition 3 

investigator 1 

in8i)ector8 3 

inspector  of  live  stock 1 

lary  inspectors 6 

itendents  of  animal  quarantine  stations 2 

xaminers 184 

s 245 

- - - 80 

:;opi.sts  and  assistant  microscopists 255 

rs - .- 113 


1,277 

WEATHER  BUREAU. 

ive  officers,  chiefs  and  assistant  chiefs  of  bnreans.  divisions,  offices, 

ections 7 

- - --  75 

8.-                      ..                  .      8 

lies 9 

IS- _ 7 

aaen 6 


388  DEPARTMENTAL    REP0BT8. 

Skilled  lal>orers 0 

Engineers 1 

Firemen 3 

Messengers 17 

Watchmen  .._ 4 

Charwomen 3 

Laborers 33 

Professors  of  meteorology _ 7 

Medico-climatologist-  - 1 

Forecast  officials _ 7 

Local  forecast  officials _ 28 

Section  directors 31 

Stndent  assistants 15 

Inspectors .._ _.  3 

Meteorological  observers 263 

River  observers 125 

Rainfall  observers 83 

CJotton-region  observers 140 

Com  and  wheat  observers 138 

Fmit  and  wheat  observers 19 

Sngar  and  rice  observers 8 

Storm- warning  displaymen 135 

Compositors,  proof  readers,  lithographers,  printers,  pressmen,  folders,  and 

feeders 44 

Agents  and  station  agents. 7 

Messengers  on  stations 106 

1, 


Total  employees 3,78D 

RECAPITULATION. 

Total  number  of  officers  and  employees  in  the  U.  S.  Dex^artment  of  Agri- 
cnlture  on — 

July  1,1898.. 1,870 

Jnly  1,1902 8,789 

Increase 1,919 

Number  of  officers  and  employees  in  the  U.  S.  Department  of  AgricnltnTe 
on  July  1,  1902: 
Executive  officers  and  administrative  assistants,  clerks,  messengers,  and 

watchmen 1,209 

Scientists  and  scientific  assistants 2,081 

Laborers  and  charwomen 499 


Total 8,789 

CLASSIFIED  CIVIIi  SERVICE. 

Number  of  employees  in  the  classified  civil  service 2, 871 

Number  of  persons  excepted  from  the  requirements  of  examination  and 
certification  in  the  classified  civil  service,  including,  also,  the  number 
unclassified 1,418 

Total 8.789 

EMPLOYEES    IN    THE    DEPARTMENT    WHOSE    APPOINTMENT    PRECEDES 

JULY  2,  18}^7. 

Tlu^  table  on  the  next  page  gives  the  names  of  employees  on  the 
rolls  of  the  U.  S.  Department  of  Agriculture  on  July  1,  1902,  the  date 
of  whose  appointment  precedes  July  2,  1887,  covering  a  period  of  fif- 
teen years  or  more,  and  the  dat;e  of  tlie  appointment  of  eaoh,  respec- 
tively, but  not  including  persons  in  the  Weather  BureaiL 
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eaiis  ont  of  tlie  servi™ 


Alexander, Sarah  C. . 
Aleundn-.WiUiam  . 
Alrnrd,  Henry  E 


Bkrtbolow,  Franvii  J 


■l.FoBtOTE.L......'."."."""!!"!.".";!'  Doc!    bIisM 


Berry,  Allen] 
Blankmaii.  B< 


ereediu,LouiBt> 

BarltejEdmund 

Oirtar,  booTKB--- 
Champnejr,  Hut  U  - 
Cfaatimu).  Marr  T . . . 
Church,  JofaD  P 

Ctark.BnumaL- 

Colnuji.liIftritsA.ti  ... 

Cook,  RlebBTd  H 

CoqnlUet.  Daniel  W . . . 

Coi.PnuicesC 

Cuyle.  Thomiis 
Crain.  Anna  C 


!    Stay  31  Jh 
.   Feb.  IS.IB 


Pi-b,     J.IHW 


Jan.  15.IW18 


it. Wry  T 

Ise.  Allen. 


T Apr.    l.livr 


L  CmirHei.'.'.'... '.'..'... '.".'....'..    May    ' 


E»anB,FrankL Jnly    I.IMTS 

Fairfax. ThwlBUB,.. De.-.    a,l»T> 

Farrlngton.  A.  M.- Aug.  I.IDM 

FaviUe,  GeorgB  U ,Apr.21,l«n 

Flncliet  Charlotte  B '  Janu  l.lse 

FlBher, Albert K Jnly    l.lhBS 

GttllBgW.Lawrm.v Jan.  — .IWS 


OmlulDld.  Uartiia  A 


i'Albwt. !.".".""!."."."."; !",".".- Maya 

r.Ernest JunBai,l«7U 


jiejoenukuUL  uiii>  ... 

Huward.LulandO .. 
Humphrey,  Wflllaili 
InffTHiiu,  Martha  U.. 
JenklnB.BamhE.. 


.    JunulA.ltW 


July    1 


May  U,l«&li 


KinB.WiUiam  M^ 
Unnson-arribniT,  !■■; 

lAtliam.Ella O evo.  iii,mi 

LorD,AmeliHH May    T.ISM 

Lyons.  Evelyn Sepl.  l.ll« 

Uahon.MuthHH Sept.  i.ltS6 

Mi-CuhThen.Mai-b-n.-iii.- July    l.l«M 

Mel%-ln.AlonzoD- Dec,  10,  MM 

Mirrlam, C.Hart -.  July    1,1B» 

Miller, VirKinia ■ Jnly    1,IMB 

MonlgumHry,Anm  ' ''■'  "™ 

Unrr&OD.AdaB.. 


I  I'Dtmoghue,  Clorii 


Pnrker.Al.'i, 
Park 


.    JtnuliH.U 
.    Oct.     l,lfe» 
Apr.  IS.lffiT 

.    »ei>t.a>.l»I3 
.    Ma;    S,IHT 


Ouinn.EvaH  ..  Kept.  1,1888 

Ray,ThcjraaaJ Mar,IS,ltiea 

RiitKla.Thonuu .       Jnly    1,1888 

R<S?.W.H I  Jnly  W, IBM 

BotlodBH.Thonuw Der.  W.imsl 

■•  TiJd^MaryF _ Doo.  a(l,l»« 

~     ''-  I  Jnly    1,UK1 


a,  Mary  F. 
D,DanIelE 


Ont  from  Jnne  »),  IMS,  to  April  1,  IM 
Ont  from  March  31  1888.  to  May  11, 18 


Ont  from  Fptiroary  ai,  IIWS,  loAprU  a,  1800. 


Ont  fniro  ApHl  IJi,  1«S«,  to  December  fl,  ISm. 
Ont  rrom  July  1A,  mil.  lu  Au^hC  HI,  IMS, 


Ont  from  Jnly  T.  m5,  lo  Jnly  1,  ll«t. 


Ont  fmm  May  la,  IKW.  In  Jannary  31,  IWl. 
Ont  from  April  84,  IWU.  to  Man-b  T,  ISBl, 
Out  from  Jannary  al,  IMW,  to  AnguA  3, 1988. 

Ont  /mm  Jnly  B,  IRH-i,  to  Suptetnbm-  87. 1880. 

Ont  from  NoTemhera),l»3,lo  April  81, IWT, 
Ont  fnim  Oatober  1. 1888,  to  March  M.  UH. 

Ont  from  aeptemlwr  10, 18M,  to  Aivll  iO,  1M)T, 


Ont  from  Oewbrr  i3,IH( 


It  From  March  If..  I8M,  to  March  30,  IKST. 
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EtiMloyeeg  on  the  rolls  of  the  Department  of  Agrieulture  (not  including  Oit 
Weather  Bureau)  Jvly  1, 1903,  whose  appointment  precedes  July  t,  ia87~Ccia. 


Bcbmldt.Plon... 
&chwarz,Engene 
Smith,  Erwln  P . . 
BmithpLydiaJ-.. 


Spencer.  6ailtDrd  1.". 


Sudworui.Qeorgo  B. . . 

aQUivan.Lillie _ 

Bu]llTaii,Mars- 

TreecotiJliomaa  C 

Tining,  Harriet  L 

WaldenXfelena 


laht^ohnC '  July    1 

::::::::::  SC.S 


Wliifle1d,AUceM 
Wood,  Maria  L. . 


Oat  from  BuDtamber  21,  UM,  to  FsbmuT 

1SD6. 
Out  from  Marcb  31, 18M,  bo  March  IT,  IM. 

Oat  from  July  H.  ISM,  to  Harcb  Id.  IWD. 


Out  from  Nov 


,t  from  Aprtl  t.  188S,  to  AngnBt  t.  ISSS. 
it  from  HBytl.I8H6.  to  AufOtt  l.lBffi;  out 
rum  June  31),  IRM.  to  August  ST.IWR:  ont 
rom  March  3l.  18a».  to  AuffURt  1. 1H». 


WEATHER  BUREAU  EMPLOYEES  WHOSE  APPOUJTKENT  PBECEDKS  JULY  2,  1887. 

The  following  gives  the  names  of  employees  in  the  Weather  Barean 
of  the  U.  S.  Department  of  Agriculture  on  July  1,  1902,  the  date  of 
whose  appointment  precedes  J  uly  2, 1887,  the  persona  constitating  the 
Weather  Bureau  having  been  transferred  to  the  U.  S.  Department  of 
Agriculture  from  the  United  States  Army  on  July  1, 1891,  previous  to 
which  date  they  were  in  the  Signal  Corps  of  the  United  States  Army. 
The  Weather  Bureau  was  created  by  "An  act  to  increase  the  efficiency 
and  reduce  the  expenses  of  the  Signal  Corps  of  the  Army,  and  to  trans- 
fer the  Weather  Service  to  the  Department  of  Agriculture,"  approved 
October  1,  1890. 

EmploSees  in  Hie  Weather  Bureau  July  1,  390i,  whose  appointment  precedes  Jvbl 

S,  1887. 

[In  the  ■'RemarkB"  column  "out"  means  out  of  the  eerrlee  of  the  DepKrtineiit] 


Abbe,  Cleveland 

Alciaiore,  Henry  F 

AUbq,  George 

Ashton,  Clinton  J  _ 

Afihton.JohnC 

Bailey,  Way  land _ 

Baldvln,  HarrlBon  M<'P 
Bwry.Jamea  A 

Barwick.Jamea  A 

B»tB,Henry  C 

Bauer,  Jauob  W 

BoHll,  Samuel  W 

BfiU-WUliam 

Beniiett. MalUand  V  .... 

Barry,  JatuoB 

Barry, William 

Bloadou,  Benjamin  A .  ■ . 

^lytlie.Willl»mT 

Bolton  ^Joseph  P 

ioyer, Barry  B__ 

3rsiidenburk.  Frodb.  H . 


Oat  from  December  IS,  IBOD,  to  Hay  12.  IWl. 
Out  from  Janoar;  ffl,  18T7,  to  M«rcb  IS,  IM. 
Id  t>epartment  of  AKrlonltore  Droiwr  fram 
February  Ifl,18W,to  Auguat  iSlim. 


Ont  from  Septomtwr  21.  I§8S,  tu  October  11, 


Hu-.  31 ,1873 
Beiit.  16,1886 

July  ■ea.imt 

Sept.%,lHTl 
June  4,1HB0 
July  1%1»I8 
July  HJtiTO 
Apr.W.ltm 
Mar.  n,lS7(l 
Feb.  B.iaTO 
May  7.  IMS 
May  ».II#1 
Auk.  ai,1877 
Apr.    1,10711 
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will  preeedea  July 


4. 0«orRe  li 
.Frederick  J 


■  I  July 


mx.FraiiclB  A... 
T.FrankH 

JwoM I  J0I7 

r-NormanB AoB. 

ll.Mmirice Dm-. 

r.PatrIck _.l  Mar. 


i.FredBrinkW Not,  lO.IWI 


.OorydonP 

BTtaon,  DbvM-  , 

AlbertJ 

WllUam 


E .'  Oct,     fl,l«80 

plL I  May  11,1»8 


(Oul 


.WilllomH.. 
,F™iick 

igton.  William 


k.JullunR. _,'  Ang.    l,lt 

■J.Gwynn -...    Kay  lB.lt 


.    Jan.  iO.IHK! 


.    Feb.  Sa.  IBTSI 
Jan.  l.MXW 


iilfc.RolnTI  .11 . 


IUKPn 


Jnly    1 


v.\me 


tipnrtwW...  Dec,    I.HIT* 

Kh-hiu'l...       ....  .  Oct.  n.imt 

Otwnn".) Jan.  W.lSffi 

ilLHi-oryl.    ....    ...  June  9.imT 

■.AlfrttlJ .Inly  la.lMH 

a,AH™T".- Jan.    3,ltB7 

r.Henrj-B  _ __ JuiHsSH.iaw 

i,Evere{lC May    i,lt«i 


[Ont  rri>m  July  9. 1M«,  to  Apr 
Out  from  Septamber  g, '  -"f  - 


Ont  from  July  18, 1S78,  to  Hay  IS,  UTB. 


|OQt  from  November  in.  lUIB,  tn  Fsbmaryai, 
lOat  from  Jnnn  a,  I«§fl,  to  January  St.  IBHIl, 


3nt  from  July  31.  IfflO.  to  Saptamber  ST,  18W. 


lOut  rrum  October  0,1885.  to  gei 


3,1885.  to  SJepteo 
»l,lt«>(l.toMar< 


Ont  from  Hay  Vt.  IMK,  to  October  31. 18B0. 

Out  from  January  l.lSM.to  Man^  II.IKW. 
iOnt  from  Au^^DHt  fl.  IW«,I<>  August  Sl.lHKa. 
lOut  from  January  1,  IfM.  to  July  *.  IWB. 
fOot  from  Pebroai-y  1.  ISW.  to  Augui-t  t.  1HS5. 
iOnt  from  An  ^nst  13. 18K),  to  January  11 ,  iXW. 

Ont  from  January  10. 1881 ,  to  OdoberSl,  UHl. 
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Jiinninsa,  Tborp  B  _ . . 
jHUmofaty,  LawisN. 
Jobnaon.  Enocti  Q  .... 

JobnBon,  PredL 

Jinies,OlwrleaJ 

Jonm,  Edward  P 

JODPS.  JobuH 

K«i)OB.lj-,  James 

KocuKb,  William 

Kiinlall,HerbBrtH-- 

EJnK,  Tliomns  H 

KmiiBM,ABronH___. 

LBm™t,Jc.hnC 

Lfluu,  NatbanD 

Larrombe.  BenJ.  F  . . , 

Lnwlon,  GeorKsE 

Lazenby,  Bli^Hard  O.. 

'  ■  nit,  Cbari™  W 

-^eVjJuliuB  O 

LorelMjd,  QBorge  A . . 


.i  Feb.    I.IBIS 
-  Jnlr3ri,Ii»4 


Uag.  C 
Llii3ey 


.    AoB.   I.IWU 
..  Ji5t    B.lSBg 

_, . (tot,  ffl.MTS 

Ml' Adla.  AlBiander  l( , _  I  Jan.    *,  lg(B 

MtiDermott,  Edwarrl JBay    8,1M71 

MfiDonough,  Patrick- Dec,  27.1»« 

McGann,  Edward  W _ I  Feb.  89,1«7S 

MuLffflu,  John  J  riw.  Is.lMT 

Marbury.  JnlinB. 


MarluK,  Dolcjii  T 

Marvin,  Charles  F 

HaltlHOD.  Edward  M  . 
Maiwoll.  WminmD.. 

Melton,  Jamas  H 

MeBtnn,  Bcibert  D 

Mitf  haU,  Alaiander  J . 
Moore,  Theodore  T . . . . 
Muore.WUllal. - 


Dw.  la.lSTB 
Jan.  le.ll«4 
Sept.  l.im 


.'  Nhv.K,  ISS.'i 


Norrlngton.  Wllliani 


Ont  fmin  Beptemher  iO.  1* 


Out  trom  August  e,  IMS.  t.>  Jnly  ■,  ISH. 
Ont  from  AngOBt  ll,18Te,toFebmai7».lKl 

Ont  (mm  Jnly  17, 1B8S,  to  Febrnary  3,  »* 


l).If<Tti,tsJaDBaryl(l, 


Out  Imm  Marth  17 


PimHailaiimo.  I.uulx  F 
Pfttriek,  Henry  B..., 
PatriHk,  WlUiam  .... 
Peraiywilt,  Huni-y. . . 


I ,-__,,„  Jnlv  iM, 

Out  from  fieptembor  1. 18»1.  lo  June 

Ont  from  August  Iti,  139H,  to  Seiitomli 


,|jnn,    6,lt«fl| 


Penr,Kl.Hi™mJ. Mar.    *.lsn     fJjjJfj^S J.3|ftl^ 


(Out  frojn  A  ugust  m,  laa;,  u>  Jjinuarr  ID,  IH' 
|OntfrDmAuKUstl.lae3,toJuly31,UM. 
Out  from  AuKnst  8, 18T8,  to  March  *,  iseo. 
rOnt  from  September  BT,  IWMo  January  1, 18U. 
'"-'  from  Anfcost  1^1890,  to  Jone  Ifi,  1»1. 


t  from  July  e.  IbAi,  to  September  »,  im. 
t  from  April  a,lMI,  ta  F%bmuT  ».  im. 


Pladeil,  Lewis  M 

Pliimmar,  William 

Puiih,  ThorosH  O 

PnrH.iell,UlvssC80 

Itandolph. Frederick  J  . 

K.;eder,  Qeorge 

Kli-hardsun,  Herbert  \V 

BulKWuy.  Frank 

Hnblnson,  JesKe  H 

Itm-ho.  Henrv  H 

Rykiir.JobnH 

Hal wbnry,  George  S 

K>-hneidor, diaries F.   ... 

M'ott.aeorMW 

W<>ylioth,  Robert . 

Sb.'rier,  Julius  M  .. 
^ilmiuH.Airred  F  . 

Kimons,  ■William  U 

Simiisim.  EUmer  E 

Kla  iiff h  lor,  J.  Pemberli  >■  i 

Smllh.Qoorpo  W  - 

Smith,  John  W_ 

SpoQcer.  Belle  P.N - 


-   July 
!   Jufy 


■.  IFI.IWB 

i!  aij|is7» 

r.  U.IHra 
■.  «<.1K80 
y  T.lSffi 
y    3,1»K3 

;."    ailBTH 

r,  i.im 
y    fl,ll«« 

r.  :*,isra 

!.  IB,  is™ 

-  IT.IBKI 

«.I8TK 

la,  iwi 


ItfromMarchl.la 


toDeoember&iISgS. 


Out  from  January  85, 188*,  to  October  ^  IBM. 

Out  from  Januarys,  1883,  to  December  a,  ]». 
Out  from  July  1!.  188B,  to  8«ptamber  U,  18*. 
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n  the  Weather  Bureau  July  1,  1901,  ieho»e  appfrinlmenl  precede*  July 
3.  W*r— Contmned. 


eiewitrt.Cbarleii 

aiew»rt.JolinC..__ 

StewKrt.  Oscar  D 

Stocknuui,  WnUnm  B.... 

StrODK.  Chkrlea  M 

BulUvKn.JahD 

Tbit,  LeoDArdU 

TbompBoa]  Edwio  c'""' 
Thompaon.  E.  Herhorl .. 

Todd,  OeorgeT 

~  id.  Theodore  F,, 


Jul.  1>.18M 
Jan.  «,UB£ 

JniT  a.i»e 

Aag.W.lSU 
Jal7  ie,18M 
Apr.  H,18WI 


WHUbhib,  i'rank  T '  Apr.  I5,U 

Williama,  Henry  E - 1Iju.34.U 

wmimna,  JohnB Oct.    T,IB._ 

WillBon.  George  H  Apr.  B(.  1880 

Titaon,  Wllford  M 8n)t.a,la°' 

Wood,  Pelfir Jnlj  17.18 


TITLES  OF  POSITIONS  AND  CLASSES  OP  EMPLOYEES. 

Titlfx  iifpomtiona  and  claiaes  ofemptoye^  in  tiie  U.  S.  Department  of  Agrirulliii 
iiidutittHf;  the  nature  of  their  neveral  uturupations. 

Plant  physiolopiita. 

Plant  pathologistH, 

BotsniHta. 

PomoloKistB. 

Agroetologista. 

Cereftliflf*. 

Mycologiflta. 

Crop  cilltorists. 

PbarmacologiHtfl . 

Horticnltnriats. 

Gardener. 

Oardener's  assistaiitK. 

ForesterB. 

Field  aesistantB  in  forefltry. 

DendroK'hemists . 

Collaborators  in  forestry. 

PhotoKraphera. 

Soil  jihyaicista. 

Soil  scientists. 

Soil  analysts. 

Assistants  in  soil  survey. 

Drainage  engineers. 

Tobat'co  expert  Bpecialista. 


s  as  applied  t«  soils. 


Scientific  a 

Scientific  assistants  in  ]>hyF 

Chemists. 

Aftdiatftnt  chemists. 

Biochemists. 

Chemical  tabnlators. 

Scientific  assistants  in  analytical  chemistry. 

Scientific  assistants  in  agricnitnral  chemistry. 

Scientific  assistants  in  industrial  chemistry. 

Scientific  assistants  in  botany. 

Scientific  aiMiistants  in  plant  physiokigy  and  pathology. 
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Scientific  assistants  in  horticultnrei 

Scientific  assistants  in  bacteriology. 

Scientific  assistants  in  forestry. 

Scientific  assistants  in  physiology  and  nntrition  of  maii< 

Scientific  assistants  in  animal  pathology. 

Scientific  assistants  in  animal  production  and  dairying. 

Scientific  assistants  in  rural  engineering,  e8X)ecially  as  applied  to  road  making. 

Scientific  assistants  in  rural  engineering,  especially  as  applied  to  irrigation. 

Scientific  assistants  in  practice  of  agriculture. 

Scientific  assistants  in  agricultural  statistics. 

Student  assistants. 

Entomologists. 

Assistant  entomologists. 

Scientific  assistants  in  entomology. 

Scientific  assistants  in  ornithology  and  mammalogy. 

Ornithologists  and  mammalogists. 

Statisticians. 

Compilers  in  statistics. 

Tabulators  of  statistics. 

Irrigation  engineers. 

Irrigation  assistants. 

Irrigation  specialists. 

Public  roads  engineers. 

Public  roads  constructors. 

Road  material  engineers. 

Zoologists. 

Scientific  assistants  in  zoology. 

Assistants  in  biochemic  investigations. 

Veterinary  inspectors  in  animal  industry. 

Meat  inspectors  in  animal  industry. 

Assistant  inspectors  in  animal  industry. 

Vessel  inspectors  in  animal  industry. 

Live  stock  agents  in  animal  industry. 

Stock  examiners  in  animal  industry. 

Taggers  in  animal  industry. 

Microscopists  in  animal  industry. 

Assistant  microscopists  in  animal  industry. 

Microscope  and  other  instrument  repairers  in  animal  industry. 

Animal  husbandry  specialists  in  animal  industry. 

Professors  of  meteorology  in  the  Weather  Bureau. 

Meteorologists  in  the  Weather  Bureau. 

Medico-climatologists  in  the  Weather  Bureau. 

Forecast  officials  in  the  Weather  Bureau. 

Local  forecast  officials  in  the  Weather  Bureau. 

Observers  in  the  Weather  Bureau. 

Section  directors  in  the  Weather  Bureau. 

Station  agents  in  the  Weather  Bureau. 

Messenger  boys  on  stations  in  the  Weather  Bureau. 

Skilled  artisans  in  the  Weather  Bureau. 

Batterymen  in  the  Weather  Bureau. 

Repairmen  in  the  Weather  Bureau. 

River  observers  in  the  Weather  Bureau. 

Rainfall  observers  in  the  Weather  Bureau. 

Cotton-region  observers  in  the  Weather  Bureau. 

Sugar  and  rice  observers  in  the  Weather  Bureau. 

Corn  and  wheat  observers  in  the  Weather  Bureau. 

Fruit  and  wheat  observers  in  the  Weather  Bureau. 

Storm- warning  displaymen  in  the  Weather  Bureau. 

Clerks. 

Bookkeepers. 

Copyists. 

Tyi)ewriter8.  / 

Stenographers  and  tyx)ewriters. 

Editors. 

Editorial  clerks. 

Proof  readers. 

Translators. 

Artists. 
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Modelers. 

Illustrators. 

Engravers. 

Lithographers. 

Compositors. 

Printers. 

Pressmen. 

Folders  and  feeders  in  printing  ofl&ce. 

Library  clerks. 

Library  cataloguers. 

Scientific  assistants  in  library  science. 

Publication  and  document  folders  and  mailers. 

Frank  counters. 

Telegraph  and  telephone  operators. 

Electricians. 

Steam  engineers. 

Firemen. 

Assistant  firemen. 

Machinists. 

Skilled  mechanics. 

Plumbers. 

Blacksmiths. 

Carpenters. 

Painters. 

Skilled  laborers. 

Messengers. 

Assistant  messengers. 

Watchmen. 

Mere  unskilled  manual  laborers,  including  charwomen. 

EtEGTJLATIOXS  GOVEBNINa  EMPLOYEES  IN  THE  V,   S.    DEPART- 
MENT OF  AGKICXJIiTTJKE. 

By  the  provisions  of  the  Civil  Service  act  approved  January  16, 
L883,  and  the  rules  of  the  U.  S.  Civil  Service  Commission  approved 
jy  the  President,  all  positions  in  the  U.  S.  Department  of  Agriculture, 
jxeept  those  of  mere  manual,  unskilled  laborers,  including  charwomen, 
ire  now  embraced  in  the  classified  civil  service,  and  appointments 
hereto  can  now  be  made  only  from  certificates  issued  by  the  U.  S. 
^ivil  Service  Commission,  except  in  the  cases  of  special  agents  and 
experts. 

AH  persons  seeking  information  respecting  the  classified  civil  serv- 
ce  and  examinations  for  positions  therein  should  address  the  U.  S. 
Jivil  Service  Commission,  Washington,  D.  C.  A  manual  of  examina- 
ions  for  the  classified  civil  service  of  the  United  States  is  published 
jy  the  U.  S.  Civil  Service  Commission  for  the  information  and  guid- 
mee  of  all  persons  interested  therein. 

Any  pei-son  holding  an  appointment  to  a  position  in  any  other 
Department  or  officially  connects  with  any  other  branch  of  the 
iTOvernment  service  will  not,  while  holding  such  appointment,  be 
employed  in  any  capacity,  even  temporarily,  in  the  U.  S.  Department 
)f  Agriculture. 

To  every  person  appointed  to  any  position  in  the  U.  S.  Department 
3f  Agriculture  a  written  appointment,  signed  by  the  Secretary  (or 
A^eting  Secretary)  of  Agriculture,  will  be  issued,  stating  the  title  or 
aame  of  the  position  to  which  appointed  and  describing  in  general 
terms  the  character  of  the  service  to  be  performed  by  and  specifying 
the  salary  or  tlie  rate  of  compensation  to  be  paid  to  the  person  so 
appointed  and  the  specific  roll  or  fund  provided  in  the  act  making 
appropriations  for  the  Department  of  Agriculture  from  which  paid. 


396  DEPABTMENTAL   BEPOBTS. 

Every  appointee  will  be  required  to  take  an  oath  (or  affirmation)  of 
office  in  the  form  prescribed  by  law  before  entering  ux)on  his  duties, 
and  file  the  same,  together  with  a  statement  of  legal  residence,  post- 
office  address,  and  personal  record,  with  the  Appointment  Clerk  of 
the  Department,  on  a  form  provided  by  the  Department. 

In  every  case  in  which  the  issue  of  a  new  appointment  becomes 
necessary,  as  in  promotions,  reappointments,  transfers,  and  changes 
of  official  designation,  a  new  oath  and  a  statement  of  personal  record 
will  be  required,  unless  otherwise  directed  in  the  appointment. 

The  oath  of  office  of  appointees  to  positions  in  the  United  States 
Department  of  Agriculture  may  be  taken  before  any  officer  having  an 
official  seal,  with  authority  to  administer  oaths  either  by  United  States 
statutes  or  by  local  municipal  law,  and  it  must  be  properly  certified 
under  the  hand  and  seal  of  such  officer.  The  oath  of  office  may  also 
be  taken  before  the  Chief  Clerk  of  the  United  States  Department  of 
Agriculture  or  before  the  chief  clerk  of  any  Bureau  thereof. 

Neither  salary  nor  other  emoluments  will  be  paid  to  any  employee 
until  the  required  oath  of  office  shall  have  been  filed  with  the  Appoint- 
ment Clerk  of  the  Department,  nor  until  the  appointee  shall  have 
reported  for  duty  according  to  his  instructions.  If  a  specific  date  is 
named  upon  which  the  appointment  is  to  take  effect,  salaiy  will  not 
begin  until  that  date,  although  the  oath  may  have  been  taken  earlier. 

regulations  governing  promotions,  etc.,  in  the  u.  s.  depabtment  of 

agriculture. 

Office  of  U.  S.  Civil  Service  Commission, 

Washington,  D,  C,  December  i,  189€, 

In  pursuance  of  the  requirements  of  section  7  of  **An  act  to  regnlate  and  improve 
the  civil  service  of  the  United  States,"  approved  January  16, 16B83,  and  in  con- 
formity with  Rule  XI  of  the  revision  of  the  Civil  Service  Kales  promulgated  hy 
the  President  on  the  6th  day  of  May,  1896,  the  following  regnlanons  goveruing 
promotions  in  the  departmental  service  of  the  Department  of  Agriculture  have 
t)een  formulated  hy  the  Civil  Service  Commission  after  consultation  with  the 
Secretary  of  Agriculture,  and  are  hereby  promulgated: 

Regulation  I. 

Section  1.  All  vacancies  above  those  in  the  lowest  class  of  any  grade  not  filled 
hy  reinstatement,  transfer,  or  reduction  shall  be  filled  by  promotion:  Provided, 
That  if  there  is  no  person  eligible  for  promotion,  or  if  the  vacant  position  requires 
the  exercise  of  technical  or  professional  knowledge,  it  may  be  filled  through  cer- 
tification by  the  Civil  Service  Commission. 

Sec.  2.  Except  as  provided  in  section  1  of  this  regulation,  a  vacancy  in  any  class 
sliall  be  filled  by  the  promotion  of  an  eligible  in  the  next  lower  class  of  the  same 
Bureau,  Division,  or  Office.  When  such  vacancy  exists  the  Board  of  Promotion 
Re\'iew  shall  certify  to  the  Secretary  of  Agriculture  the  names  of  the  three  eligi- 
ble s  in  the  Bureau,  Division,  or  Office  having  the  highest  records  of  efficiency,  and 
from  these  names  the  Secretary  of  Agriculture  shall  make  his  selection:  ProvuM, 
That  if  there  shall  l)e  in  the  Bureau  less  than  three  eligibles  in  the  class  next  below 
thiit  in  which  the  vacancy  exists,  the  Board  of  Promotion  Review  shall  certify  as 
many  in  addition  of  the  highest  eligibles  in  the  corresi>oziding  class  of  the  other 
Bureaus  as  may  lye  necessary  to  make  a  full  certification. 

Regulation  IL 

Skc^tion  1 .  No  person  shall  be  promoted  to  any  ^rade  from  which  he  is  barred 
by  the  n^o  limitations  prescribed  by  the  Civil  Service  Rules. 

Sec;.  2.  No  i)erson  whose  record  of  efficiency  is  below  85  per  cent  of  the  possible 
maximum  rating  of  his  class  or  grade  shall  be  eligible  for  promotion. 

Skc.  ;J.  No  i)erson  occupying  a  position  below  the  grade  of  clerk-copyist  shall 
be  promoted  to  that  grade  until  he  shall  have  been  employed  two  years  in  the 
departmental  service  and  shall  have  passed,  with  an  average  percentage  of  70  or 
over,  the  examination  prescribed  by  the  Commission. 
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Regulation  III, 

Section  1.  The  chief  clerk  of  each  Bnrean,  under  the  direction  of  the  head 
thereof,  shall  keep  a  record  of  Ihe  efficiency  of  all  employees  under  his  super- 
vision, and  a  similar  record  of  employees  not  assigned  to  any  Bureau  shall  be  kept 
by  the  Chief  Clerk  of  the  Department. 

Sec.  2.  The  record  of  efficiency  shall  be  kept  on  such  forms  as  may  be  prescribed 
by  the  Commission  after  consultation  with  the  Secretary  of  Agriculture,  and  shall 
embrace  the  elements  which  are  essential  to  a  fair  and  accurate  determination  of 
the  relative  merits  of  employees. 

Sec.  3.  A  record  of  those  eligible  for  promotion  shall  be  kept  by  the  Board  of 
Promotion  Review.  The  board  shall  have  access  to  efficiency  records,  and  may  at 
any  time  call  for  a  transcript  of  the  same. 

Sec.  4,  The  efficiency  reports  made  by  the  chiefs  of  the  several  Bureaus,  Divi- 
sions, and  Offices  of  the  Department  of  Agriculture  resi)ecting  the  value  of  the 
personal  services  in  the  Department  of  each  person  serving  under  them,  and  filed 
with  the  Appointment  Clerk  for  the  Chief  Clerk  of  the  Department,  shall  be  the  basis 
of  all  promotions,  demotions,  and  continuations  on  the  rolls  of  the  Department. 

Sec.  5.  The  following  shall  be  the  form  of  efficiency  report  to  be  used  in  the 

Department  of  Agriculture: 

U.  S.  Drpartment  of  Aobiculturk, 

Office  of  the  Sbcrktary, 
Washington^  D.  C, ,  180... 

To  THK  Cmifc'  OK  THE 

You  are  d'$t»cted  to  report  upon  the  following-named  person,  as  the  questions  herein  pro- 
pounded may  require,  and  to  file  the  rejwrt  with  the  Appomtment  Clerk  for  the  Chief  Clerk. 

J.  Sterling  Morton,  Secretary. 

EFFICIENCY  REPORT. 


M is  employed  under  your  sui^rvision.    This  person's 

salary  isf per  annum. 

Upon  what  character  of  work  is  this  person  generally  employed?  Is  it  clerical?  Supervisory? 
Routine?  Is  it  of  a  varied  and  exceptional  character?  Does  it  involve  original  thought,  consid- 
eration, or  investigation?  If  it  is  sKilled  labor,  state  the  kind,  and  whether  it  is  supervisory  or 
routine.    If  it  is  that  of  messenger,  watchman,  charwoman,  or  mere  laborer,  state  the  fact. 

How  hi^h  on  a  scale  of  10  do  you  rate  the  quality  of  this  i)er8on'8  work?    

How  hi  jf h  on  a  scale  of  10  do  you  rate  the  quantity  of  work  per  month  done  by  this  jwrson?    

How  high  on  a  scale  of  10  do  you  rate  the  punctuality  of  this  person?    

How  high  on  a  scale  of  10  do  you  rate  the  aeix>rtment  of  this  person?    

How  many  days  absent  from  duty  on  accoxmt  of  sickness  during  the  six  months  last 
I»st?    

How  many  days  absent  from  duty  otherwise  than  on  account  of  sickness  during  the  six 

months  last  past?    On  account  of  annual  leave?    Without  leave?    Fur- 

loughed?    

Does  this  person  show,  in  your  opinion,  any  special  fitness  for  work  of  a  higher  intellectual 
character  than  that  to  which  assigned? 


Have  you  any  further  statement  to  make  resi)ecting  this  person?    If  so,  make  it  here. 


(Signed)        

No Chief  of  the 


(MEMOHAXDl'M    RESPECTING  THIS  PERSON,  COMPII.ED  FROM  THE  RECORDS  OF  THE 

DEPARTMENT.) 


First  appointed ,  18       ,  at  a  salary  of  $ i)er  annum. 

Claftsihed  c-ivil-service  record:  '...'.'.'.. 


Sec.  6.  An  examination  into  the  relative  eflSciency  of  employees,  as  shown  by 
the  efficiency  record  hereinbefore  provided  for,  and  snch  fnrther  tests  as  the  Com- 
mission may  deem  necessary,  shall  constitute  an  examination  for  promotion  from 
one  class  to  another  class.  No  person,  except  as  herein  provided,  shall  be  eligible 
for  promotion  until  he  shall  have  passed  snch  an  examination. 

Sec.  7.  Examinations  for  promotion  from  one  grade  to  another  grade  shall  be 
conducts  by  the  Board  of  Promotion  Examiners  at  such  times  as  may  be  fixed 
by  the  Commission, 

Sec.  8.  Efficiency  reports  shall  be  called  for  by  the  Chief  Clerk  inmiediately 
iHr'fore  the  termination  of  the  first  half  of  the  fiscal  year,  and  also  immediately 
l)ef ore  the  termination  of  the  fiscal  year,  and  majr  be  called  for  at  snch  other  times 
as  the  interests  of  the  Denartment  seem  to  reqmre. 

John  R.  Procter, 
President  CivU  Service  Commission. 
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EXECUTIVE  ORDER. 

All  officers  and  employees  of  the  United  States  of  every  description,  serving  in 
or  nnder  any  of  the  Executive  Departments,  and  whether  so  serving  in  or  oat  of 
Washington,  are  hereby  forbidden,  either  directly  or  indirectly,  individually  or 
through  associations,  to  solicit  an  increase  of  pay  or  to  influence  or  attempt  to 
influence  in  their  own  interest  any  other  legislation  whatever,  either  before  Con- 
fess or  its  committees,  or  in  any  way  save  through  the  heads  of  the  Departments 
m  or  under  which  they  serve,  on  penalty  of  dismissal  from  the  Government  servioe. 

(Signed)  Theodore  Roosevelt. 

White  House,  January  si,  1902. 

AMENDMENT  TO  THE  CIVIL  SERVICE  RULES. 

In  the  exercise  of  the  power  vested  in  the  President  by  the  Constitation  and  \n 
virtue  of  the  one  thousand  seven  hundred  and  fifty-third  section  of  tiie  Revisea 
Statutes,  and  of  the  Civil  Service  act  approved  January  16,  1883,  CSvil  Service 
Rule  XI  is  hereby  amended  by  adding  at  the  end  thereof  the  following  section: 

5.  No  recommendation  for  the  promotion  of  any  employee  in  the  classified  serr- 
i(^e  shall  be  considered  by  any  officer  concerned  in  making  promotions  except  it 
be  made  by  the  officer  or  officers  under  whose  supervision  or  control  snchemiuoy 
is  serving;  and  such  recommendation  by  any  other  person,  with  th^  knowle< 

and  consent  of  the  employee,  shall  be  sufficient  cause  for  debarring  Isjea,  ^m 

])r()motion  proposed,  and  a  repetition  of  the  offense  shall  be  snfficienii  cause  for 
removing  him  from  the  service. 

(Signed)  Theodore  Boobkvelt. 

White  House,  July  .v,  1U02, 

RE(»UIiATIONS     GO\'ERNIN(;j     APPOINTMENT    TO    POSITIONS     OP     MERE     UNSKILLED 
laborer  UNDER  DEPARTMENT  OF  AGRICULTURE  IN  DISTRICT  OP  COLUMBIA. 

In  the  exercise  of  power  vested  in  the  President  by  the  Constitiition  and  by 
section  1753  of  the  Revised  Statutes,  the  following  regxdations governing  appoint- 
ment to  positions  of  mere  manual  unskilled  laborer  under  the  Department  of 
Agriculture  in  the  District  of  Columbia,  ha  vim;  been  recommended  by  the  Secre- 
tary of  Agriculture  and  th^  Qiyil  Service  Ck)mmiBsion,  are  hereby  approved  and 
l^romulgated,  to  he  effec^tive  from  and  after  July  2, 1902: 

I .  These  regulations  shall  not  have  the  effect  of  bringing  positions  of  mere 
lalx^rer  within  the  provisions  of  the  act  of  January  16, 1883,  known  as  tiie  Civil 
S^T^•ice  act,  or  of  the  rules  in  pursuance  thereof;  but  the  system  of  appohitments 
hereby  established  shall  be  separate  and  distinct  from  the  classified  service. 

'i.  No  person  shall  be  appointed  to,  or  employed  in,  any  position  of  mere  laborer 
under  the  Department  of  Agriculture  in  the  District  of  Golmnbia  except  in 
accordance  with  these  regulations. 

8.  The  Secretary  of  Agriculture  shall  apx)oint  a  board  of  labor  emplo3nnent  of 
not  less  than  three  members,  who  shall  be  officers  or  employees  of  the  Depart- 
ment of  Agriculture,  and  who  shall  be  divided  as  nearly  as  practicable  between 
different  i)olitical  piirties. 

4.  Each  applicant  shall  make  application  on  a  form  prescribed  by  the  board  of 
lalx>r  emploj-ment  and  ai)proved  by  the  Civil  Service  Conunission,  showing  his 
age,  physical  condition,  and  other  qualifications  for  the  x>erformance  of  mere 
manual  laln^r,  as  indicate<l  by  his  past  occupations.  The  form  of  appUcation  shall 
be  accompanioil  by  certificates,  or  vouchers,  from  three  reputable  citizens  who 
have  knowUHlgt>  of  and  are  competent  to  testify  as  to  t^e  apx^cant*s  character 
and  (lualifications  for  i>erforming  manual  labor. 

r>.  Political  or  rt^igious  affiliations  of  applicants  shall  not  be  given  any  consider- 
atii>n  whatever,  nor  shall  political  indorsements  be  received  or  entertained. 

i\.  Amplications  of  persons  over  65  years  of  age  will  not  be  considered,  except  of 
hoiK^raiuy  discharged  Ignited  States  soldiers  or  sailors  of  the  civil  war  or  of  the 
S]mnish- American  war  and  of  those  entitled  to  the  benefits  of  section  1754,  Revised 
Statutes. 

7.  Applications  shall  not  1h»  rtH^eived  from  persons  who  are  badly  crippled  or 
deformed,  or  fnnn  iH^rsons  who  are  not  citizens  of  the  United  States;  applicants 
who  claim  citizenship  through  naturalization  shall  be  required  to  salnmt  to  the 
Intanl  d(.K*umeutar>'  proof  of  their  naturalization. 
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8.  Applications  shall  be  received  by  the  board  of  labor  employment  at  any 
time.  On  the  Ist  of  January  and  the  1st  of  July  of  each  year  the  board  shall 
determine  the  relative  fitness  of  each  applicant  who  has  filed  his  application  in 
complete  form  within  the  six  months  preceding;  the  rating  or  determination  of 
relative  fitness  shall  be  made  on  a  scale  of  100  and  based  upon  a  careful  considera- 
tion of  the  applicant's  age,  his  physical  qualifications  for  performing  mere  man- 
ual labor,  and  his  ability  and  adaptability  to  perform  such  labor,  special  considera- 
tion being  given  any  former  service  as  laborer  in  the  Department.  In  rating  an 
applicant  no  credit  shall  be  given  for  any  qualifications  which  he  may  possess 
other  than  those  for  the  performance  of  manual  labor,  as  above  enumerated.  The 
fact  that  an  applicant  can  not  read  and  write  shall  not  be  considered  in  deter- 
mining his  rating.  Whenever  in  any  case  the  board  is  unable  to  determine  satis- 
factorily the  rating  of  an  applicant  ux)on  the  information  furnished  in  connection 
with  the  application,  it  may  secure  such  further  information  as  it  may  desire  in 
respect  to  the  applicant's  character  or  ability,  and  may  summon  the  applicant  to 
appear  x)er8onally  before  the  board  or  its  representative:  Provided,  That  all  infor- 
mation or  matter  which  is  given  any  consideration  in  determining  the  rating  shall 
be  reduced  to  writing  and  made  a  i)art  of  the  applicant's  papers.  All  applicants 
who  receive  a  rating  of  70  or  more  shall  be  deemed  eligible.  Whenever  it  may  be 
necessary,  in  order  to  supply  qualified  i)ersons  for  appointment,  the  board  may  at 
any  time  between  January  1  and  July  1  rate  all  applicants  whose  applications 
may  be  at  such  time  on  file  and  unrated. 

9.  As  soon  as  the  board  has  completed  the  rating  of  applicants  for  any  period, 
as  provided  in  section  8  of  these  regulations,  it  shall  enter  upon  the  register  of 
eligibles  the  names  of  all  those  whom  it  has  determined,  in  accordance  with  said 
section,  to  be  eligible  for  the  i)erformance  of  mere  manual  labor,  arranged  in  the 
order  of  relative  fitness,  with  the  highest  first:  Provided,  That  the  names  of  eligi- 
bles wlio  are  entitled  to  preference  under  section  1754  of  the  Revised  Statutes  shall 
be  placed  at  the  head  of  the  register  in  the  order  of  their  ratings.  Separate  regis- 
ters of  eligibles  shall  be  kept,  one  for  males  and  one  for  females.  The  period  of 
eligibility  shall  be  one  year  from  the  date  on  which  the  name  of  an  eligible  is 
entered  on  the  register. 

10.  Whenever  the  Secretary  of  Agriculture  desires  to  fill,  by  original  appoint- 
ment, an  existing  vacancy  in  the  i)08ition  of  mere  manual  laborer,  upon  his  request 
the  board  of  labor  employment  shall  certify  to  him  from  the  male  or  female 
r.^ster,  as  indicated  in  the  request,  the  three  names  at  the  head  thereof  which 
have  not  been  three  times  certined.  Of  the  three  names  certified  the  Secretary 
of  Agriculture  shall  select  one  for  appointment,  and  if,  at  the  time  of  the  selec- 
tion, there  are  more  vacancies  than  one,  he  may  select  more  than  one.  The 
policy  of  the  Department  will  be  to  select  for  appointment  the  highest  of  the 
three  names  certified,  unless,  for  some  reason  satisfactory  to  the  Department, 
it  is  deemed  best  to  select  one  of  the  others.  A  i)erson  selected  for  appoint- 
ment shall  receive  a  certificate  for  a  probationary  period  of  six  months,  at  the 
end  of  which  period,  if  his  conduct  and  capacity  are  satisfactory  to  the  Secre- 
tary of  Agriculture,  his  retention  in  the  service  shall  be  equivalent  to  his  absolute 
appointment;  but  if  his  conduct  or  cai>acity  be  not  satisfactory,  he  shall  be  noti- 
fied that  he  will  not  receive  absolute  appointment  because  of  such  unsatisfactory 
conduct  or  want  of  capacity,  and  such  notification  shall  discharge  him  from  the 
service.  Removal  during  the  probationary  period  or  after  absolute  appointment 
shall  be  made  without  any  regard  to  political  or  religious  affiliations.  Whenever 
a  i>erson  is  separated  from  the  x)osition  of  mere  manual  laborer  for  any  reason  he 
shall  be  given  what  may  be  known  as  a  separation  card,  upon  which  shall  be 
entered  a  statement  of  the  reasons  for  his  separation  and  of  the  character  of  serv- 
ice rendered  by  him. 

1 1 .  Persons  appointed  through  certification  by  the  board  of  labor  employment 
under  these  regulations  shall  not  be  assigned  to  the  performance  of  any  clerical 
duty  or  of  any  duty  properly  belonging  to  any  position  classified  under  the  civil- 
service  law;  and  the  compensation  paid  to  any  person  appointed  under  these  reg- 
ulations shall  not  exceed  $50  per  month  or  $600  per  annum. 

1.3.  The  records  of  the  board  of  labor  employment  shall  at  all  times  be  oi)en  to 
the  inspection  of  the  Civil  Service  Commission  or  its  authorized  representatives. 

V).  In  connection  with  his  monthly  report  of  changes  to  the  Commission  the 
Se<retary  of  Agriculture  shall  certify  whether  any  person  holding  a  position  of 
mere  manual  laborer  under  these  regulations  has  oeen  assigned  to  clerical  duty 
or  any  other  duty  properly  belonging  to  a  position  classified  under  the  CivU 
Service  law. 
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i  1    rrv,^  n^^n^  Service  Commission,  whenever  it  shall  find  ttot  any  pCTson  is 

14.  Tbe  Ci^i.^'^^ntrarv  to  the  nrovisions  of  these  regulations,  shaU,  after 

Yielding  a  position  ^^^  aSd  an  op^rtnnity  for  explanation  or  other  state- 

noUce  to  the  person  »5f n^nf ^h p  f act  of ^^^  to  the  Secrelary  of 

Agncnltnre,  and  t^en^    offic^  throneh  whom  the  salary  or  wages  of  m\ 
disbnrsing  and  aud^^  to  b^'^Kd  thereafter  snch  disbursing  or  anditmg 

S^^'«i^i^l^TtX^r  permit  to  be  paid  to  such  person  any  salary  or  wages 
officers  shall  not  pay  o^  P^^^       j^^ 

which  accrue  a^^er  sucn  c«  t  ,^  ^^^     ^y  the  President  or  by  the  con- 

15.  These  regi^aUo^^^  am^?^^^^^^^^  ^^^  ^^^  Commission. 

current  action  of  the  becrei»ry  ox  j^r  Theodork  I^oosevelt, 


J^esident. 

Jakes  Wilson, 

Secretary  of  Agriculturt, 

Dated  July  2,  1^^-  beoulation  9  amended. 

Rations  governing  appointment  to  jKisitionF  of  mero  unpkil^  i 
Section  9of  tAe  g^L^rtment  of  Agriculture  in  the  District  of  C<  .lurabiji  is  li.r  •:  >v 
laborer  tmdertfle^^^j^f^j.^lj^^oj.^j  ** males"  the  words  ^^betrvxHu  the  hk'-s  of 
amended  oyixi^  ^^  ^^^  ^^^  rasX^^  between  the  ages  21  and  65  ^-t^a^.''  anrl  add 
ft«? the  word  "'^e^^ales"  the  following  words:  "Between  the  af.'€.j  o?  14  ixniS  *>1 
veai^  and  one  for  females  between  the  ages  of  21  and  65  years/'  so  tluit  th--»  s»v  • 
tion  will  read  as  follows  when  so  amende^ - 


as 

eligibles 

section,  to  be  eligible  for  the  x>erformance  of  mere  manual  labor,  arriinged  iii  the 
order  of  relative  fitness,  with  the  highest  first:  Protnded,  That  the  names  of  eligi- 
bles who  are  entitled  to  preference  under  section  1754  of  the  Revitied  Statutes  shali 
be  placed  at  the  head  of  the  register  in  the  order  of  their  ratings.  Separate  reg- 
isters shall  be  kept — one  for  males  between  the  ages  of  14  and  21  ytarb.  an<i  '^ue 
for  males  between  the  ages  of  21  and  65  years,  and  one  for  females  bi-tween  ih-» 
ages  of  14  and  21  years,  and  one  for  females  between  the  ages  of  31  and  f^n-  yeai^ 
The  period  of  eligibility  shall  be  one  year  from  the  date  on  which  the  name  of  ai. 
eligible  is  entered  on  the  register. 

(Signed)  Jauiis  Wilson. 

Secretary  of  At.tm-uU *i * .-. 

(Signed)  W.  D.  Foulke, 

Acting  President^  U,  S,  Civil  Service  Commission, 
August  29,  1902. 

Blank  application  forms  for  "appointment  to  the  position  of  mere 
unskilled  laborer  may  be  obtained  by  applying  to  the  U.  S.  Department 
of  Agriculture. 


REPORT  OF  THE  STATISTICIAN. 


U.  S.  Department  of  Agriculture, 

Division  of  Statistics, 
Washington,  D.  C,  November  i,  190;2. 

Sir:  I  have  the  honor  to  submit  herewith  a  report  of  the  work  of 

the  Division  of  Statistics  for  the  fiscal  year  ended  June  30,  1002. 

Respectfully, 

John  Hyde, 

Statistician, 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  TEAB. 

Th3  work  of  the  Division  of  Statistics  has  consisted  mainly,  as  in 
ptist'  years,  of  the  preparation  of  reports  relative  to  the  extent  and 
^.•ogi'aphical  distribution  of  the  area  of  production  of  the  principal 
products  of  the  soil,  the  condition  and  prospects  of  the  different  crops 
during  the  growing  season,  and  the  quantity,  quality,  and  disposition 
of  the  product  harvested,  together  with  the  latest  information  con- 
cerning the  crops  of  such  foreign  countries  as  enter  into  competition 
with  the  United  States  in  the  markets  of  the  world. 

No  amplification  of  the  scope  of  the  work  was  practicable  until  an 
increased  appropriation  should  provide  for  the  employment  of  a  larger 
number  of  experts  and  compilers. 

While,  as  already  stated,  there  could  be  no  immediate  enlargement 
of  the  scope  of  the  work  of  this  Division,  arrangements  have  been  made 
for  the  resumption  of  the  reports  on  live  stock  and  on  tobacco,  which 
had  been  temporarily  suspended  pending  the  publication  of  those  of 
the  Census. 

The  results  of  such  work  as  the  Division  has  been  engaged  in,  other 
than  that  of  crop  reporting,  have  been  embodied  in  publications  on 
*' Statistics  on  the  fruit  industry  of  California,"  "Wheat  ports  of  the 
Pacific  coast,"  ''The  future  demand  for  Ameiican  cotton,"  and  "The 
cotton-seed  industry,"  with  numerous  statistical  articles  on  various 
sul)jects  appearing  from  time  to  time  in  the  Crop  Reporter. 

With  a  view  to  further  improving  the  crop-reporting  service  of  the 
Division,  two  additional  field  agents  have  been  appointed,  and  the 
statistical  expert,  who  has  for  some  years  had  charge  of  the  crop  sta- 
t  isties  of  foreign  countries  competing  with  the  United  States,  has  been 
sent  to  .London,  England,  where  he  is  in  closer  touch  with  the  statis- 
tical offices  of  the  different  European  Grovernments,  whose  reports, 
alon^  with  the  most  authoritative  commercial  intelligence  of  interest 
to  American  agriculturists,  he  transmits  to  Washington  by  mail  or 
cable  immediately  upon  their  becoming  available. 

In  cooperation  with  the  State  Agricultural  College  of  Minnesota,  a 
statistical  investigation  is  being  conducted  by  the  Division  of  Statis- 
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tics  into  methods  of  farming,  the  results  of  which  will  have  an  impor- 
tant bearing  on  such  questions  as  the  relative  profitableness  of  crops, 
the  ecoiiomical  utilization  of  farm  labor,  etc. 

RECOMMENDATION. 

Another  year  has  passed  without  the  Division  having  those  enlarged 
.  opportunities  for  usefulness  which  the  possession  of  a  bureau  organi- 
zation would  give  it.  As  pointed  out  in  the  Statistician's  last  annual 
report,  the  fact  that  the  Department's  crop-reporting  service,  num- 
bering nearly  250,000  persons,  or  five  times  as  many  as  the  Census 
enumerators,  is  a  voluntary  service,  inevitably  results  in  some  lack 
of  appreciation  of  its  magnitude  and  of  the  amount  of  work  involved, 
not  only  in  tabulating  its  reports,  numbering  about  2,500,000  per 
annum,  but  also  in  maintaining  the  organization  itself.  V  divisional . 
organization  can  not  utilize  to  the  greatest  possible  ad\  autage  the 
possibilities  of  usefulness  which  the  possession  of  this  great  <K>rp8  of 
agricultural  correspondents  places  ^vithin  its  reach.  On  the  oth<5r 
hand,  the  more  elastic  organization  of  a  bureau,  with  that  larjarer  flt-H* 
cal  force  find  increased  number  of  statistical  experts,  could  not  fa;   to 


make  the  statistical  work  of  the  Department  more  fully  co^^ln 
rate  with  the  great  agricultural  interests  of  the  country. 
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